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1. Ilnanupyemble pe3yabTaThl 00y4YeHUsl M0 TUCIUIIHHE,
COOTHECEHHbIE C IVIAHMPYeMbIMHU pe3ysbTaTaMu ocBoeHuss OITOIT
1.1 Heab 1 321241 0CBOEHUS TUCHUILIUHBI

bakanasp mo nHampasneruto moaroroBku 05.03.06 Dxomorust U mpUpOIOTIOIH30BaHNE
JMOJDKeH OBITh TIOATOTOBIIEH K PEIICHHIO HAyYHO-HCCIENOBAaTeNLCKOTO THIIA  3a/1ad
npodeccruoHaNbHON AESITeIbHOCTH.

Heabo TMCHUNJIMHBI SBISETCS Pa3BUTHE JIOTUYECKOTO MBINLIECHUS, (POpMUPOBaHUE
LEIbHOTO HAyYHOTO MHUPOBO33PEHUS, BKIIOUAIOIIETO MAaTEeMAaTHKY KaK HEOThEMJIEMYIO YacTh
KYJABTYPBI, B COOTBETCTBUU C (OPMUPYEMBIMU KOMIIECTCHITHSIMHU.

3agaum JMCUUIJIMHBI BKIKOYAIOT:

- m3y4yeHne (PyHIaMEHTaJIbHBIX Pa3/Ie]IOB MaTEMATHKH;

-IpuOOpeTCHNE HaBBIKOB WCTIOTb30BaHMS OCHOB muddepeHnranIbHOTOo,
WHTETPAIBHOTO HWCYHCICHHUS, TCOPHH BEPOSTHOCTEH W MaTEMAaTHYECKON CTaTHCTUKH B
npohecCuOHANBbHOM NeSTENIbHOCTH.

1.2 KomneTeHUMH U NHANKATOPBI UX 10CTUKEHUIH

OIIK-1. CnocobeH pemaTh TUIOBBIE 3a7a4ud NMPO(ECCHOHATBLHON NEATETLHOCTH Ha
OCHOBE 3HAaHWH OCHOBHBIX 3aKOHOB MATEMAaTHYECKHUX, €CTECTBEHHOHAYYHBIX U
obmenpogecCuoOHATBHBIX TUCITUTUTIH c MpUMEHEHUEM nH(pOpMaInoOHHO-
KOMMYHHKAITHOHHBIX TEXHOJIOTH.

Kon u HaUMEHOBaHUE
vHAWKaTopa  nocTmwkeHus | @opmupyembie 3YH

KOMITETEHIIUN

N/I-2 OIIK-1 3HAHUS OOydarouuiicss JOJDKCH 3HAaTh OCHOBHBIC 3aKOHBI JHCHUIUIAH
IIpumensieT 6a30BbIC 3HAHUS (MaTeMaTHKN) €CTECTBEHHOHAyYHOTO W MAaTEeMaTHYeCKOro ITUKJIa
€CTECTBEHHOHAYYHOTO u (b1.0.11, OTIK-1-3.1)

MATEMATHYECKOTO nuKa | YMCHHS OOyyaronuiicst JOHKEH yMeTh TNPUMEHSATh 0a30Bble 3HAHHS

JUCUUILITHH (MaTeMaTHKN) €CTECTBEHHOHAYYHOT'O u
MaTeMaTHYeCKOro [HKIA MPU PELICHHH 3a/1a4 B 00JIACTH SKOJOTUU
n npupoaononp3oBanuu (61.0.11, OITK-1-VY.1)

OpY  pemICHWH 3a7ad B
obnactu SKOJIOTHH i

[pUPONIOTIOIIL30BAHNI HABBIKH OGyyaromuiicss JOKEH BIIaJeTh HABBIKAMU NPHMEHEHHS 0a30BBIX

3HAaHUH JUCUMIUIMH (MaTeMaTHUKH) ECTECTBEHHOHAyYHOTO U
MaTeMaTHYEeCKOTO IMKJIa PU PELICHUH 3a/1ad B 00JIaCTH SKOJIOTUHU
u npupononons3osanuu (b1.0.11, OIIK-1-H.1)

2. Mecro nucuumiinHbl B cTpykrype OITOIT

JucuurummHaa «MareMaruka» OTHOCHUTCS K 00s3aTelbHOM 4YacTH OCHOBHOM

npodeccroHanbHOM 00pa3oBareIbHOM mporpammel OakaitaBpuara (51.0.11).
3. O0bém uCHMIVINHBI U BUbI y4eOHOH padoThl

O6bem mucturMHbl coctaBisieT 3 3adeTHble enuHuibl (3ET), 108 akanemuueckux
4yacoB (Zanee yacoB). JlucuumianHa u3ydaercs:

-o4yHas opmMa 0Oy4IeHHS BO 2 CEMECT]E;

-3a04Has popma o0ydeHus BO 2 CEMECTpe.

3.1.PacnipenesieHue 00beMa JUCHUIJIMHBI 0 BHIaM Y4eOHOH padoThl

Komnnuectso
4acoB
Bun yae6Hoi paboTh
Ounas popma 3aouHas popma
00ydeHHS 0o0yJeHHS
KonTtakrHas pabora (Bcero), 48 10
B TOM YHUCJIC IPAKTUIECKAs TIOATOTOBKA 8 1,5
Jlexyuu (JI) 16 4
Ipaxmuueckue 3ansmus (I13) 32 6
CamocrositenbHas padora odydarormxcst (CP) 60 94
KonTpons 4
Hroro 108 108




3.2.PacnpenesieHne y4eO0HOro BpeMeHH 110 pasfiesaM H TeMaM
QOunas ¢popma o0yueHust

B TOM YHCJIE
Ne HanmenoBaHue pa3aenoB u TeMm Bcero KOHTAaKTHas paboTa é .
TEMBI 4acoB
I 13 CP § =
1 2 3 4 5 6 7
Paznen 1 DneMeHTHI IMHEHHO# anreOpsbl
1.1. | Marpuupl. JdeiictBus Hax HuMu. OnpenennTenn 10 2 2 6 X
OCHOBHBIE ITOHATHS CUCTEM JIMHEWHBIX YPaBHEHUH.
1.2, yp 12 2 4 6 | x
MeTop! penieHus
Pasnen 2 DaeMeHTB MATEMAaTHYECKOTO aHAIN3a
@Oynkuus oxHol nepemeHHol. O6IaCTh ONpeeIeHUs.
2.1. | CgoiictBa anemeHTapHbIX QyHkuuii. [Ipenen pyHkunn 8 2 6 X
B TOYKE U OECKOHEYHOCTH
2.2. | llpousBoaHast GpyHKIMH 14 2 6 6 X
Heonpenenennsrii uaterpan. CpoiicTBa. MeToabl
2.3. e P A 12 2 4 6 | x
WHTETPUPOBAHHUS
Omnpenenennbiii naTerpai. CeoicTBa. MeToabl
2.4, pea P A 14 2 6 6 | x
WHTETPUPOBAHHUS
Pazgen 3 DneMeHTHl TEOPUH BEPOSITHOCTEH M MATEMATHUYECKOM CTATUCTUKH
HCKpETHAs CllydyaiiHas BEIMUMHA, €& YKMCIIOBEIC
3.1, | Aucxp y : 10 2 2 6 | x
XapaKTEPUCTUKH
3.2 HenpepbiBHas cnydaiiHas BeIU4MHA, €€ YHUCIIOBBIC 8 2 6 X
""" | XapaKTepHCTUKHI
33 Bapuanmonnsie psasl pacnpenenenue. [lokazarenu 10 2 2 6 X
" | Bapmanmu. I'padudeckoe n300pakeHue
3.4 I'enepanbpHast COBOKYIHOCTE. Beibopka. JIuckpeTHbIit 10 4 6 X
""" | M MHTEPBAJBHBIN PSJIBI PACTIPEICIICHUS
Kontponn X X X X X
Hroro 108 16 32 60 X
3aounasi popma oOyueHust
No B TOM YHCJIE
- HaumeHoBaHue pasfena U TeMbI Bceero KOHTaKTHas paboTa
TEMBI Cp Kountponn
4acoB JI 113
1 2 3 4 5 6 7
1. DJeMeHTHI JIMHEHHOI anreOpsl 24 2 2 20 X
DIIeMEHTBI MATEMAaTHUECKOTO
2. 40 2 2 36 X
aHaau3a
DJIeMEHTEI TEOPHUH BEPOSITHOCTEH U
3. PHi BEP 40 - 2 38 X
MaTeMaTHUYECKO CTATUCTHKH
KonTpons 4 4
Hroro 108 4 6 94 4

4. CTpyKTYpa M coiep:KaHue JMCUMIIMHBI, BKJIYAKIIee NPAKTHYECKYI0 TOATOTOBKY

4.1.Conep:xanue TUCUUILIIHMHBI

Pazgen 1. DnemMeHTHI TMHEHHON areOphl.

Marpunel, aeiictBus Han Humu. Omnpepenurtenu |l m Il mopsnka, ux cBoiicTBa.
Cucremsl TuHeHHbIX ypaBHeHui. Meton ["aycca, popmynst Kpamepa

Pa3zgen 2 DieMeHTEI MATEMAaTHYECKOI'O aHAJIN3A.

Oynkius. AuddepenurpoBanne QyHKIMM OJHOW NepeMeHHOH. ['eomerpuyeckuii u
MEXaHWYECKUM CMBICT mpou3BoaHou. IlpaBuna muddepenmupoanus. I[lpumoxeHus
NpoM3BOIHONW K wHccienoBanuto (ynkiuil. IlepBooOpasnas ¢ynkiuu. HeonpeneneHHbii
UHTErpai, ero cBoiicrBa. OCHOBHBIE (HOPMYJIBI HHTETPUPOBAHUS. METO bl HHTETPUPOBAHMSL.
Onpenenennsbiii uHTErpait. [Ipunoxenus onpenes€éHHOro nHTerpana.

Pa3nes 3 DneMeHTHI TEOPUM BEPOSITHOCTEN U MaTEMaTHUECKON CTaTUCTUKH
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CnyuaiiHple BenUYMHBL. YHUCIIOBBIE XapaKTEPUCTUKU
Bapuanmonnoe psiipl pactipeneneHusi. BeIOopodHbIi METOI.

4.2.Conep:xanue JeKI Ui
Ounas ¢popma o0yueHust

cnyqaf/'leIx BCJINYHUH

Ne HaunmMmeHnoBanune gekuun KonnuectBo IIpakTrueckas
n/n 4acOB MOJTOTOBKA
1 Martpunpbl. [eiictBus Hax HuMu. OnpeaennTenn 2 +
2 OCHOBHBIE NOHSITHSI CUCTEM JIMHEHHBIX ypaBHEHUN. MeTOAbI peleHus! 2 +
3 OyukIus oHOM nepeMeHHO#. O6nacTh onpenenenus. CBoHCTBa 2 +
asieMeHTapHbIX QyHKumi. [Ipenen pyHKunMM B TOUKE U
OECKOHEYHOCTH
4 [MpousBoxnas ¢pynkuun. ['eomerpuueckuii, pusnueckuit u 2 +
6uonornueckuii cmpici. Ipasuna u gopmynsl quddepeHunpoBanus
5 Heomnpenenennslii uaterpan. CpoiictBa. MeTo bl HHTETPUPOBAHUS 2 +
6 Onpenenenssiif uaTerpan. CeoiicTBa. MeTo bl HHTETPUPOBAHUS 2 +
7 JuckperHas ciy4aiiHas BEJIMYMHA, €€ YUCIIOBbIC XapaKTEPUCTHKU 2 +
8 Bapuanuonnsle psnsl pacrpenenenue. Ilokasarenn Bapranum. 2 +
I'paduueckoe m3o006pakeHne
Hroro 16 15%
3aounas popma o0OyueHust
Ne HaunmMmeHnoBanune geknun KonnuectBo IIpakTrueckas
n/n 4acoB MOJTrOTOBKA
1 OCHOBHBIE OHATHSI CUCTEM JIMHEHHBIX ypaBHEHUN. MeTOAbI pelieHus 2 +
2 [MpousBoxnas ¢pynkuun. ['eomerpuueckuii, pusnueckuii u 2 +
Ouonornueckuii cmpici. [1pasuna u popmynsl quddepeHunpoBanus.
Heomnpenenennstit unterpan. OnpeneneHuslil naTerpan. CBoiicTsa.
MeToap! HHTETPHUPOBAHHS
Htoro 4 15%
4.3.Conep:xanue JJa0OPATOPHbIX 3aHATHI
JlaGopaTopHbIe 3aHITHS HE TPETYCMOTPEHBI yUeOHBIM TUITAHOM.
4.4 Conep:xaHue NPaAKTHYECKUX 3aHATHI
Ounas ¢popma o0ydeHHs
No . Kommaectso [Ipaktuueckas
HaunmeHoBaHME MPaKTHYECKUX 3aHATUI
n/m 4acoB [IOATOTOBKA
1 Matpuupl. [leficTBUsl Hal HUMU 2 +
2 @opmyinel Kpamepa. Metoa I'aycca 2 +
3 ®opmyinel Kpamepa. Metoa INaycca 2 +
4 [TpousBosHast GyHKLIMH 2 +
5 [TpuytoskeHne Mpou3BOAHON K MCCIIEIOBaHHIO (DYHKIMH 2 +
6 HaxoxaeHne npou3BoJHbIX 2 +
7 Heomnpenenennslii uaterpan. CpoiictBa. MeTo bl HHTETPUPOBAHUS 2 +
8 MeTo/ 1 MHTErPHPOBAHHMS 110 YaCTsIM B HEONPEICJICHHOM HHTErpae 2 +
9 OnpeneneHHblii HHTErpasl. MeTO 1Bl HHTETPUPOBAHUS 2 +
10 | IIpunoxeHue ONpeeICHHOTO HHTErpajla K BBIYUCICHHUIO TIOMIaAeH 2 +
IJIOCKHUX QUTYD
11 | HaxoxaeHHE HHTETPAIOB 2 +
12 | ImckpeTHas ciiydaiiHas BEIMYMHA, €€ YHCIOBBIC XapaKTePUCTUKU 2 +
13 | HenpepbIBHas citydaiiHast BEJIHYMHA, €€ YHUCIOBBIC XapaKTCPUCTHKH. 2 +
HopmanbHbliil 3aK0H pacripeesieHust
14 | BapuanuoHHBIC psAbI pacnpenenenne. [loka3zaTenn Bapuaum. 2 +
I'paduueckoe m3o06pakeHne




15 | I'enepanpHas coBOKynHOCTh. BoiOopka. JluckpeTHslii n 2 +
WHTEPBAIBHBII PsIJIbl pacIIpe/ICICHUS
16 | BoluncneHne xapakTepuCTUK BbIOOPKHU. VITOroBoe TecTUpoBaHHe 2 +
Hroro 32 15%
3aounas popma oOyueHunst
No . Kommaectso [IpakTuueckas
HauMeHoBaHME MPAKTHYECKUX 3aHITUI
n/m 4acoB MIOATOTOBKA
1 ®Dopmynsl Kpamepa. Meton INaycca 2 +
2 Heomnpenenennsiit unterpan. OnpeneneHHslii uaTerpan. CBolcTBa. 2 +
MeTo/1bl HHTETPUPOBAHHSI
3 JluckpeTHas ciiyJyaiiHasi BeIMUMHA, €€ YUCIIOBBIE XapaKTePUCTHKU 2 +
Hroro 6 15%
4.5.Buabl u coepkaHue CaMOCTOATENbHOI padoThl 00y4arouXcs
4.5.1. Buabl caMOCTOSITeIbHOI pa0oThl 00y4aOLINXCS
KomnuuecTtso
BuIBI cAMOCTOATENBHOM PabOTHI 00YJAIOIIMXC 1acos
Ounas dopma 3aounas popma
o0yueHus o0yueHus
IToAroToBKa OTYETa HA TPAKTHYCCKOM 3aHITHU 10 10
[ToaroToBKa K YCTHOMY ONPOCY 10 10
IToAroToBKa K TECTHPOBAHHIO 10 20
BrInoHEHHE HHANBHUYATBHOTO JOMAIIIHETO 3a1aHHs 10 20
CaMocCTOsITeNIbHOE H3YyUeHHE OT/IENbHBIX TEM U BOIIPOCOB 20 34
Hroro 60 94
4.5.2. ConeprxaHue caMOCTOSATEJIbHOM PadoThl 00y4arOIMXCst
Ne KommgectBo gacos
n/n HaumeHoBaHue TeM
Ounas dopma 3aoynas popma
00yueHus 06yueHus
1 Martpunbl. JleficTBuS HaX HUMU 4 8
2 ®Dopmyinel Kpamepa. Meton I'aycca 4 6
3 ®Dopmyinel Kpamepa. Meton I'aycca 4 6
4 TIpousBoaHas QyHKIUH. 2 4
5 [TpwioskeHre MPON3BOTHON K HCCIIETOBAHUIO (QYHKITUI 4 5
6 Haxoxaerne mpon3BOIHBIX 4 4
7 Heonpenenennsrit naterpai. CpolicTBa. MeTOIbl HHTETPUPOBAHUS 2 5
8 Meto/; MHTErPHUPOBAHHS 110 YACTSIM B HEONPEICICHHOM HHTErpae 2 4
9 OnpeencHHbI nHTErpat. MeToabl HHTETPUPOBAHS 2 5
10 [MpunokeHne ONMpeeICeHHOr0 HHTErpaia K BEIYMCICHHUIO IUIOIIAeH 2 4
IJIOCKHUX QUTYD
11 Haxoyaenne nHTerpasos 4 5
12 JluckpeTHas CirydaliHasi BeJIMUKHA, ¢€ YHUCIOBBIC XapaKTCPUCTHKH. 2 3
13 HenpeppiBHast ciyuyaiiHasi BeIMUKUHA, €€ YUCIOBBIC XapaKTEPUCTUKH. 4 3
HopmanbHblit 3aK0H pacnpeaeieHus
14 Boruncnenue XxapakTepUCTUK CIy4alHbIX BETHYUH 2 4
15 Bapuanuonnsie paasl pacupenenenue. [lokaszatenu Bapuanuu. 2 4
I'paduueckoe n3obpaxeHue
16 I'enepanbHast cOBOKYyNHOCTh. BriOopka. /IucKpeTHbIH U MHTEpPBaJIbHBINA 2 4
psLObI pacipe/ieieHus
17 Brlunicienne XxapakTepiucTHK BEIOOPKU 2 4
18 Hrorooe TecTupoBaHue 4 4
19 Pemenue cucteM NMHEHHBIX ypaBHEHUI 2 4




20 Pemenue 3anau nuddepeHpoBaHns 1 UHTETPUPOBAHUS 2 4

21 Pemrenue 3a1a4 TeOpuM BEPOSITHOCTEN ¥ MATEMAaTUUECKOM CTATUCTUKH 4 4

Hroro 60 94

5. YueOHO-MeTOANYeCKOe o0ecTieYeHrne CAaMOCTOAATEIbHOH padoThl 00y4aromuxcs 1Mo
AUCHUILINHE

Y4eOHo-MeTonuuecKue pa3padotrku mmeroTcss B Hayunoit bubnuoreke ®I'bOY BO
HOxH0-Ypanbckuit 'AY:

1 Maremaruka. Metonuueckue YyKa3aHHS K MPAKTHUYECKUM 3aHATHAM IS
oOydarommxcsi Mo HampasieHuto moarotoBku 05.03.06 Dxonorust ¥ MPUPOAOIIOIH30BAHUE,
HAlpaBJIEHHOCTh JKOJOTMYECKUI MEHEIKMEHT U 3K00e30MacHOCTb, YPOBEHBH BBICIIETO
obpasoBanus OakanaBpuar, popma oOyuenus odHasi/ coct. 1.B. bepecnesa. — Tpounk: '6OY
BO  HOxHo-Ypambckmii  TAY, 20238, - 65 ¢ - Pexum  pocryna:
https://edu.sursau.ru/course/view.php?id=8440

2 Maremaruka [DJeKTpOHHBIN pecypc]| : MeTon. pekoMeHAaluu MO OpraHu3aluu
CaMOCTOSITEIBHOM paboThl 00yJaromuxcsi mo HarpasiaeHuto nmoaroroBku: 05.03.06 Dxonorus
U TIPUPOAOIOIb30BaHUE, HAIIPABICHHOCTh JKOJIOTMYECKUI MEHEDKMEHT U HKOOE30IaCHOCTb,
YPOBEHb BBHICII. 0Opa3oBaHus OakanaBpuar, ¢popma oOydeHus: ouHas./coctT. .B. bepecneBa.—
Tpowurk: OsxHO-Ypanbckuii T'AY, 2023. - 52c.- Pexum JOCTYyTIA:
https://edu.sursau.ru/course/view.php?id=8440

3 Maremaruka. Meronuyeckue YyKa3aHHs K MPaKTHUYECKUM 3aHATUAM IS
oOydJaronuxcsi mo HampasieHuto moaroroBku 05.03.06 Dxomorust U NpUpOAONOIH30BAHUE,
HAIpPaBICHHOCTh OKOJIOIMYECKHM MEHEKMEHT U HSK00e30IacHOCTb, YpPOBEHb BBICILIEIO
oOpa3zoBanust OakanmaBpuar, ¢popma oOydeHus 3aounas/ cocT. U.B. Bepecnea. — Tpowurxk:
I'BOY BO IOxnHo-Ypamsckuit [AY, 2023. - 26 c¢. - Pexum nocryma:
https://edu.sursau.ru/course/view.php?id=8440

4 Maremaruka [DJIEKTpOHHBIN pecypc] : Meron. peKOMEHIAluu MO0 OpraHu3aluu
CaMOCTOSITENILHON paboThl 00yUaronuxcs mo HampasieHuto noaroroBku: 05.03.06 Dxomorus
U MIPUPOIONOIH30BaHHE, HAPABICHHOCTh DKOJIOTMUECKU MEHEKMEHT U SK00€30acHOCTb,
YpOBEHb BbICII. 0Opa3oBaHus OakanmaBpuar, Qopma oOy4yeHus: 3aouHas./cocT. W.B.
bepecueBa.— Tpounk: HOxHo-Ypansckmit TAY, 2023. - 47c.- Pexum npocryna:
https://edu.sursau.ru/course/view.php?id=8440

6. @oHT OLIEHOYHBIX CPEICTB VISl IPOBEEHUS MPOMEKYTOUYHOM aTTecTaluu

o0y4yaommxcs N0 JHCHHUIIMHE

Jl5is yCTaHOBJIEHMSI COOTBETCTBUS YPOBHS MOJATOTOBKH OOydaromuxcsi TpeOOBaHUSM
@I'OC BO pazpabotan GpoHA OLEHOYHBIX CPEACTB Ul TEKYIIEro KOHTPOJIS YCIIEBAEMOCTH U
MPOBEJICHUS TPOMEKYTOUHOM aTTecTalliu 00y4aroImuXxcs Mo AucuuIuinHe. GOoH OIEHOYHBIX
cpeacTB npezcTasieH B [Ipunoxenun.

7.0cHOBHAs M JONOJTHUTEJIbHAsI y4eOHasi IMNTepaTypa, Heo0XoanuMast I 0CBOCHUS
AUCHUTIIMHBI
OcHoBHas U JONOJTHUTENIbHAs yueOHas muTeparypa umeercs B Hayunoit Oubnmoreke
U DJIEKTPOHHOW MH(popManmoHHo-00pazoBaTenbHO cpene PI'BOY BO HOxHo-Ypanbckuit
rAy.
OcHOBHas nuTeparypa
7.1 Jlemenesa, H. B. Maremaruka : yueOHO-MeToanueckoe mocodue / H. B. JlemeHea.
— Ilepwms : TITATY, 2022. — 196 c. — ISBN 978-5-94279-546-7. — TekcT : 31eKTpOHHBIN //
Jlanp : anmexTponHo-OmMOMHMoTeuHas cucrema. — URL: https://e.lanbook.com/book/222779
(mara obparenus: 11.05.2023)
7.2 bynrosa, E. B. Maremaruka : yue6Hoe nocobue / E. B. byntoBa. — Camapa :
Caml'AY, 2021. — 222 c. — ISBN 978-5-88575-638-9. — Tekcr : anexrponnsiii // Jlanp :
MEKTPOHHO-OnOMMoTeunass cucrema. — URL: https://e.lanbook.com/book/179602 (nmara
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obpamenus: 11.05.2023).
JlonoTHHUTENbHAS JINTeparypa

7.4 Pakyn, E. A. CamocTosTenpHast paboTa CTYIEHTOB MO TUCIUILINHE «Maremarrukay
: yaueOHO-MeToaudeckoe nmocooue / E. A. Pakyn. — bpsinck : bpsiackuii ['AY, 2022. — 40 c.
— Tekcr : snexktponHsid // Jlanp : »neKkTpoHHO-OMONIMOTeyHas cucrema. — URL:
https://e.lanbook.com/book/305033 (mara o6pamenus: 11.05.2023). — Pexum moctyma: mis
aBTOPHU3. I10JIb30BATEIICH.

7.5 AwnrtonoB, B. M. Maremaruka. MHTepHET-TeCTHpOBaHUE O0a30BBIX 3HAHUU
yuebHoe nocobue / B. 1. Antonos, @. U. Konenesuu. — Cankr-IletepOypr : Jlans, 2022. —
160 c. — ISBN 978-5-8114-1080-4. — Tekct : snekTpoHHBIM // JlaHb : SJEKTPOHHO-
oubmmoreunass cucrema. — URL: https://e.lanbook.com/book/210500 (mara oOpamieHwus:
11.05.2023). — PexuM goCTyIa: Uit aBTOPH3. MOIB30BATEIICH.

8. Pecypchbl uHGOPMALMOHHO-TEJIEKOMMYHUKAIMOHHOM ceTH «AHTEpHETY,
HEe00X0IUMbIe 1JIs1 0CBOCHHS THCIUIIUHBI
1. Ennnoe okHO TOCTyIa K y4eOHO-METOANYECKUM pa3zpadboTkam https://roypray.pd
2. 3BC «Jlanw» http://e.lanbook.com/
3. VuuBepcurerckas oudaunoreka ONLINE http://biblioclub.ru
9. MeToauyecKkue yKazaHus J1Jis1 00y4AIOIHUXCSI 0 OCBOECHHIO THCHMUIIJIMHbBI
YueOHO-MeToaMYEeCKHEe pa3padoTku umerotrcst B Hayunoit  6ubmamorexe u
AJIEKTPOHHON WH(pOpManoHHO-00pa3oBarensHoil cpene PI'BOY BO HOxHO-Ypansckuit
['AY:

1 Maremaruka. MeroauyecKkue YyKazaHUd K TPAKTUYECKUM 3aHATHUSAM IS
oOydarommxcsi mo HampasieHuro moaroroBku 05.03.06 Dxonorust ¥ MpUPOAOIIOIH30BAHUE,
HAIPABIECHHOCTh OJKOJIOTMYECKH MEHEDKMEHT U HSK00e30MacHOCTh, YpPOBEHb BBICIIETO
obOpasoBanus OakanaBpuar, popma oOyueHnus odHasi/ coct. 1.B. bepecnesa. — Tpounk: '6OY
BO  IOxHo-Ypambckmii  TAY, 20238, - 65 ¢ - Pexum  pocryna:
https://edu.sursau.ru/course/view.php?id=8440

2 Maremaruka [DJeKTpOHHBIN pecypce] : MeTon. peKOMEHAaluu MO OpraHU3aluu
CaMOCTOSITEIBHONM paboThl o0ydaromuxcsi mo HarpasiaeHuto nmoaroroBku: 05.03.06 Dxomnorus
U MIPUPOIOTIOIH30BAHIE, HAPABICHHOCTh DKOJIOTMUECKH MEHEKMEHT U 9KOOE30TIaCHOCTb,
YpPOBEHB BBICII. 00pa3oBaHus OakagaBpuart, Gopma oOydenus: ounas./coct. .B. bepecHeBa.—
Tpouuk: IO>xHO-Ypansckuit T'AY, 2023. - 52c.- Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8440

3 Maremarnka. Meronuyeckue YKa3aHWs K MPAKTHUYECKUM 3aHATHAM IS
oOydarommxcsi mo HampasieHuro moaroroBku 05.03.06 Dxonorust ¥ MpUPOAOIIOIH30BAHUE,
HAIPaBIECHHOCTh DKOJIOTMYECKH MEHEDKMEHT U HSK00e30MacHOCTh, YpPOBEHb BBICIIETO
obpaszoBanms OakamaBpuar, ¢opma oOydeHus 3aounas/ coct. U.B. bepecneBa. — Tpowurk:
I'bOY BO [OxHo-Ypansckuii TAY, 2023. - 26 c¢. - Pexum nocryna:
https://edu.sursau.ru/course/view.php?id=8440

4 Maremaruka [DneKTpoHHBIM pecypc] : Meron. pekoMeHAalMM 10 OpraHu3aluu
CaMOCTOSITEIbHOM paboThl o0ydaromuxcsi mo HarpasiaeHuto noaroroBku: 05.03.06 Dxomnorus
U MIPUPOIOTIOIH30BAHIE, HAPABICHHOCTh DKOJIOTMUECKU MEHEKMEHT U 9KOOE30TacCHOCTb,
YpOBEHb BBICII. 00pa3oBaHus OakamaBpuar, ¢opma oOydeHus: 3aounas./coct. U.B.
bepecueBa.— Tpounk: FHOxHo-Ypanbckuit TAY, 2023. - 47c.- Pexum poctyna:
https://edu.sursau.ru/course/view.php?id=8440

10. UudopmanuoHHbIe TEXHOJIOTHH, HCIIOJIb3YyeMble TPH OCYIIECTBJIEHUH

o0pa3oBaTeIbHOIO Mpolecca Mo AUCIUIINHE, BKIIYas epedeHb NPOrpaMMHOI0
obecreyeHusi U HHPOPMAIHOHHBIX CHIPABOYHBIX CHCTEM

B Hayunoii OubamoTexke ¢ TepMUHAIBHBIX CTaHIIUN MPEI0CTABISIETCS JOCTYI K OazaM
TAHHBIX:

- Texakcnept (mHbOpMarmonHo-cripaBouHas cucrema 'OCTog);
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- «Cenbpx03TeXHUKa» (aBTOMATU3UPOBAHHAS CIIPABOYHAsl CUCTEMA).

- MyTestXProll.

[Tepeuenn JIMLIEH3UOHHOTO IPOrPaMMHOTO o0ecreyeHusl. PexBu3UTHI
MOJTBEP>KIAIOIIETO TOKYMEHTA:

OC crneu. Ha3Hau. «Astra Linux Special Edition» ¢ opucHoit nporpammoii LibreOffice
(FOYpI'AY), MyTestXPRo 11.0, nanoCAD Dnextpo Bepcust 10.0, [10 «Maximay (anamor
MathCAD) cBoGonno pacnpoctpansemoe, [10 «GIMP» (anamor Photoshop) cBobGoxHO
pacmpoctpansemoe, [IO «FreeCADy» (anamor AutoCAD) cBoGOAHO pacmpocTpaHseMoe,
KOMIIAC 3D v16, AntuBupyc Kaspersky Endpoint Security, Moit Odpuc CrannapTHbIi,
APM WinMachine 15, Windows 10 Home-SingleLanguage 1.0.63.71, Microsoft Windows
PRO 10 Russian Academic OLP 1License NoLevel Legalization GetGenuine,
MicrosoftWindowsServerCAL 2012  RussianAcademicOPEN 1  Li-censeUserCAL,
MicrosoftOffice 2010 RussianAcademicOPEN 1 Li-censeNoLevel.

11. MarepuajJbHO-TeXHHYECKas 0a3a, HeOOX0AMMAas IJIsl OCYIECTBJIEHUS
00pa30BaTeIbHOI0 MpoLecca Mo JMCHUIINHE

Y4yeOHble ayquTOpPMU JIsi  NPOBeJAEHUS] 3aHATHI, NPeTyCMOTPEHHBIX
NPOrpaMMoii, ocHalleHHbIe 000PYA10BAHUEM M TEXHHYECKHMH CpeICTBAMHM 00y4YeHMHs.
IHoMemeHus 1J1s1 CAMOCTOATENbHOM PadoThl 00y4aOIIMXCS
1 VYueGnas aymuropust Ne |l nns mpoBenenuss 3aHsaTHi sekunonHoro Ttumna,457100,
YensOunckas o6m., . Tpounk, yi. ['arapuna, 13;

2 YuebHnas aynutopust Ne 417 nnst mpoBefieHUs 3aHATHHA CEMHUHAPCKOTO THMA (MTPAKTUYECKUX
3aHATUN), MPOBENCHUS IPYNIIOBBIX U MHIUBUIYATbHBIX KOHCYIbTALMM; TEKYIIETO0 KOHTPOJIS
U TIPOMEXYTOUHOH arrectanuu, 457100, UensOunckas o6, r. Tpounk, yin. ['arapuna, 13;

3 Tlomemenue Ne 420 nisi caMOCTOATENBHON palOOTHI, OCHAIIEHHOE KOMIIBIOTEpaAMHU C
BO3MO)KHOCTBIO TOJIKITIOUEHHS K ceTu «HTepHeT» 1 00ecneyeHreM JJOCTYIa B AJIEKTPOHHYIO
obpazoBarenpHy0 cpeny457100, Yensionnckas 06:., . Tpounk, yiu. ['arapuna, 13;

4 Tlomemenue Ne 426 - momerieHue JUIsl XpaHEHUS W MPO(UIAKTUYECKOTO 00CTYKUBAaHUS
yaeOHoro obopynoBanus,457100, Yensounckas o61., . Tpourk, yn. ['arapuna, 13;.

IlepeyeHb OCHOBHOTO 000PYAOBAHMSA!

Hoytoyk Lenovo G570, mpoektop ViewSonic 5211. Jlocka aynutopHasi.
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MNPUJIOKEHUE

®OH/I OHEHOYHBIX CPEJICTB
JUTS1 TEKYIIET0 KOHTPOJISl YCIIEBAEMOCTH ¥ MTPOBEICHUS TIPOMEKYTOUHOMN aTTECTAINN
o0yJarmuxcs
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4.1

4.2

COJEPKAHUE

KomnereHiun M WX HHOUKATOPB, (OpPMHpYEMbIe B IPOIECCE OCBOCHUS
JUCLUTUIAHEI

[Tokazarenu, KpUTepUU U IIKAIAa OIECHUBAHUS HWHINKATOPOB JIOCTH)KCHUS
c(OpMHUPOBAHHOCTH KOMITETEHIIUI

TumnoBble KOHTPOJILHBIC 3a/IaHUs ¥ (UJIM) WHBIE MaTepHUalbl, HEOOXOUMBIC IS
OIICHKM 3HAaHWHM, YMEHHMHA, HABBIKOB U (WJIHM) ONBITAa JACATEIBHOCTH,
XapaKTepU3yIMKX CHOPMUPOBAHHOCTh KOMIIETCHIIMN B IPOIECCE OCBOCHUS
JUCITMIIIINHBI

MeTtoaudeckue MaTepuaibl, ONMPEACIIIONINE MPOIEIyphl OICHUBAHMS 3HAHUH, YMEHUH,
HABBIKOB M (WJIM) OIBITa JEATSIBHOCTH, XapaKTePH3YIOMUX CHOPMUPOBAHHOCTH
KOMITIETECHITUHA

OueHoYHBIE CpeACTBa JJIsI MPOBEACHUS TEKYIIEr0 KOHTPOJS YCIIEBA€MOCTH B
mpoliecce MPaKTUYECKON MOATOTOBKH

4.1.1 VcrHslii onpoc

4.1.2 Ortuer no NpaKTUIECKoil padote

4.1.3 TecrupoBanue

4.1.4 W upuBuayaiabHbIE TOMAITHUE 33/IaHUS

[Ipouenypsl U OLIEHOYHBIE CpeACTBAa JJI MPOBEACHHUS MPOMEKYTOUHOM

aTTecTaluu

4.2.1 3auyer
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1 KomneTeHI MU U MX HHANKATOPBI, (hopMupyeMble B pouecce 0CBOCHHUS

JUCIUILTHHBI

OIIK-1. Crnoco0eH pemiath TUHOBBIE 33aYd NMPOPECCHOHATBHON IESITENbHOCTH Ha

OCHOBE 3HAaHUH OCHOBHBIX 3aKOHOB MaAaTEMAaTHYCCKUX, CCTCCTBCHHOHAYYHBIX u
o0mienpogpeccuoHaTbHBIX TUCLMIIIINH c IPUMEHEHUEM UH(POPMALMOHHO-
KOMMYHUKAIIUOHHBIX TEXHOJIOTHH.
HaunmeHnoBanue
®opmupyemsie 3YH OLIEHOYHBIX CPENCTB
Koo n
HaMMEHOBaHUE 3
= T =
MHIIKATOPa = =
JTOCTHKCHUS g s g ‘E
T —— 3HAHHS yMEHHUS HaBBIKU % 3 <8
= E z E
< o =
2,
=
Wa-2 OIIK-1 OO6yugatommiics OO6yuatommiics OO0yuatonuiics YcTHbIH 3aue
Ipumensier JIOJDKEH 3HaTh | JOJDKEH YMETh | AOJDKEH  BIIAJICTh orpoc, T
6a30Bbic 3Hanus | OCHOBHBIC 3aKOHBI | PUMEHSTH HaBbIKAMHU TECTUPOBAHUE,
JUCLUIIIMH 0a3oBble  3HAHUS | NPUMEHEHUS OTYET 110
€CTECTBEHHOHAYYH N
(MaTeMaTHKN) JHUCLUIIIMH 0a30BbIX  3HAHUH | MPaAKTHYECKOM
oro €CTECTBEHHOHay4YH | (MaTeMaTHKH) JICLUITITHH y 3aHSTHUIO,
MATeMaTHIeCKOro | oro U | eCTECTBEHHOHAYYH | (MaTeMaTHKH) UHJIUBHIYAIbH
HUKJIa IIpu MaTeMaTHICCKOIro oro M | €CTCCTBCHHOHAYYH 0¢ JIOMaIrHee
pemrennn 3agad B | nukia  (b1.0.11, | MaTemaTuyeckoro oro u 3a7jaHue
o6nactu sxkomorun | OIIK-1-3.1) UK IPU | MaTEMaTHIECKOTO
- pelieHu: 3aja4 B | HUKIA npu
00JIaCTH JKOJIOTHH | PEUICHHH 3a1ad B
HOPUPOAOIOIB30BaH
U o0acTu IKOJIOTUU
e IIPUPOJIONONB30BAH | U
us (b1.0.11, OIIK- | mpupoaomnonb30Ban
1-v.1) ns (b1.0.11, OIIK-
1-H.1)
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2 Tloka3areu,
KOMIIeTeH LU
OIIK-1. CrocobeH pemath TUIIOBBIE 3aAadd NPO(ECCHOHATBLHON NIEATETbHOCTH Ha
OCHOBC 3HAaHUHU OCHOBHBbIX 3aKOHOB MaTEMAaTU4YCCKUX, CCTCCTBCHHOHAYYHBIX )41
obmenpogecCuoOHATBHBIX TUCITUTUTIH c pUMEHEHUEM nH(pOpMaIMOHHO-
KOMMYHUKAIITMOHHBIX TEXHOJOTHH.

KPUTEPUH H IIKaJa OUHCHUBAHUA HWHAHKATOPOB JOCTHKCHUN

ITokazarenu Kpurtepuu u mkana oneHUBaHUSA PE3yIBTATOB O0YyUCHHS IO JUCIUTLTAHE
OIICHUBAHUS
(Popmupyems Henocrarounsiit Jocrarounsli Cpenauii Bricokuit
e 3YH) YpOBEHb YpOBEHb YpOBEHb YpOBEHb
b1.0.11, OO6yyarommuiics He OO0yJaromuiics OO0yyaroniuiics ¢ OO6yyaromiuiics ¢
OIIK-1 -3.1 3HaeT OCHOBHBIE cnabo 3HaeT HE3HAYUTEIIbHBIMHU Tpebyemoii
3aKOHBI JUCITUTLINH OCHOBHBIC 3aKOHBI OIIMOKaMHU U CTEIEeHBIO TTOJIHOTHI
(MaTeMaTHKH) JACLUTLINH OT/IEIbHBIMU Y TOYHOCTH 3HACT
€CTeCTBEHHOHAYJHOT | (MaTeMaTHKM) mpoOeaMu 3HaeT OCHOBHBIE 3aKOHBI
ou €CTECTBEHHOHAYYHOT | OCHOBHBIC 3aKOHBI JIACLUTLINH
MaTeMaTHYECKOTO o JUCIUTUTAH (MaTemMaTHKH)
[IUKJIa MaTeMaTHYECKOTO (MaTemMaTHKH) €CTECTBCHHOHAYYHOT
KA €CTECTBCHHOHAYYHOT | O U
ou MaTeMaTHYECKOTO
MaTeMaTHYECKOTO UKJIa
LUK
b1.0.11, OO0yJaromuiicst He OO0y4aromuiics OO0yJaromuiics ¢ OO0y4aromuiics
OIIK-1 -V.1 yMeeT MPUMEHSTh cmabo ymeer HE3HAYUTEITHHBIMU yMeeT MPUMEHSTh
0a30BbIC 3HAHMS TMPUMEHSTH 0a30BbIe | 3aTPYOHEHUSMHU 0a30BbIC 3HAHMS
JACLUTLINH 3HAHUS JUCIHUTIINH yMeeT PHUMEHATh JACLUTIINH
(MaTeMaTHKH) (MaTeMaTHKH) 0a30BbIC 3HAHUS (MaTeMaTHKH)
€CTECTBEHHOHAYYHOT | €CTECTBCHHOHAYYHOT | AMCITUTLTHH €CTeCTBEeHHOHAYJIHOT
ou ou (MaTeMaTHKH) ou
MaTeMaTHYECKOTrO MaTeMaTHYECKOTrO €CTCCTBEHHOHAYYHOT | MaTeMaTHYCCKOTO
[[UKJIA TIPU PEIICHUH | IUKJIA MPY PCIICHUUA | O U [IUKJIA TIPU PEIICHUN
3a/1a4 B 001acTH 3a/1a4 B 00acTH MaTeMaTHYECKOIO 3a/1a4 B 00acTH
J3KOJIOTHUH U J3KOJIOTHUH U OUKJIa HpI/I peIJleHI/II/I J3KOJIOTHUH U
MPUPOJIOTIONIE30BAHK | MPHPOJIONOIB30BAHN | 3a7a4 B 00IacTu MPUPOIOTIONE30BaAHH
i i JKOJIOTHH U i
TIPHUPOIOTIONE30BaHH
i
b1.0.11, OO6yyarommuiics He OO6yuaronuiicst OO0yyaromiuiics ¢ OO0yuarontuiicst
OIIK-1 -H.1 BJIAZIEET HaBBIKAaMH ¢i1a00 BIazmeeT HE3HAYNUTEILHBIMHA CBOOOIHO BJIAJIEET
MIPUMEHEHUS HaBBIKAMU 3aTPyIHCHUSAMHU HaBBIKAMU
0a30BBIX 3HAHUMH MIPUMCHCHUS BJIaJICCT HABBIKAMHU MIPUMEHCHUS
JUCIUTUTAH 0a30BBIX 3HAHUI PUMEHEHUS 0a30BBIX 3HAHUI
(MaTeMaTHKH) JTUCIUIUTAH 0a30BBIX 3HAHUI JUCIUTUTAH
€CTECTBEHHOHAYYHOT | (MaTeMaTUKH) JUCLMILIAH (MaTemMaTHKH)
ou €CTECTBCHHOHAYYHOT | (MaTEMAaTHKH) €CTECTBCHHOHAYYHOT
MaTeMaTHYECKOTO ou €CTECTBCHHOHAYYHOT | O U
[IUKJIa TIPU PEIICHHN | MaTeMaTHYeCKOTO ou MaTeMaTHYeCKOro
3a7a4 B 001acTH [IUKJIA TIPU PEIICHHN | MaTeMaTH4eCKOTO IIUKJIA TIPU peIICHUH
JKOJIOTHH U 3a7a4 B 001acTH IIUKJIa TIPU PelIeHU: | 3a/1a4 B 00IacTH
MPUPOAOTIOIH30BAHN | SKOJIOTUH H 3a7a4 B 001acTH JKOJIOTHH U
i MPUPOAONOIH30BAHN | SKOJIOTUU H MPHUPOAOTIOIF30BaHU
i TPUPOAONOIH30BAHN | s
i
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3. TunoBble KOHTPOJIbLHBIE 3aJaHUS U (WIH) HHbIE MATEPHUAJIbI, HEO0X0AUMBbIE VI OIl€HKHU
3HAHUI, YMeHH i, HABBIKOB U (MJIM) ONbITA AeSATEJIbHOCTH, C(POPMHPOBAHHBIX B
npouecce 0OCBOEHUS TUCHUTIMHBI

TunoBbie KOHTPOJILHBIE 3a/IJaHUSI U MaTepHAIIbl, HEOOXOIUMBIE [Tl OLIEHKU 3HAHUH,
YMEHHI U HaBBIKOB, COACPKATCS B YI€OHO-METOMUYECKUX pa3pabOTKax, MPUBEIACHHBIX HIKE.

1 Maremaruka. Metoauueckue yka3aHusl K MPaKTUYECKUM 3aHITUSIM ISl 00ydaromuxcs
no HanpasieHuto noarotoBku 05.03.06 Dxomorust M mpUpPOIONONB30BaHKE, HANPABICHHOCTD
DKOJIOTHYECKHI MEHEIKMEHT M 9KOOE30MaCHOCTh, YPOBEHD BBICIIIETO 00pa30BaHMs OakajaBpHar,
dopma oOydenus ounas/ coct. M.B. bepecueBa. — Tpounk: ['BOY BO IOxHOo-VYpansckuii ['AY,
2023. — 65 c. — Pexxum nocryma: https://edu.sursau.ru/course/view.php?id=8440

2 Maremaruka [DJeKTpOHHBIM pecypc] : MeToa. pekOMEHJAlUu IO OpraHu3aluu
CaMOCTOSITENIbHONM PaboThl oOydarommxcsi o HampasiaeHuto noarotoBku: 05.03.06 Dxonorus u
IPUPOIONONB30BaHIE, HAMPABICHHOCTh OKOJIOTHYECKMA MEHEIKMEHT U HK00E30MacHOCTh,
YPOBEHb BHICHI. 00Opa3oBaHMs OakamaBpuar, ¢opma oOyueHus: ounas./coct. M.B. BepecHena.—
Tpouuk: IO>xHO-Ypansckuit T'AY, 2023. - 52c.- Pexum JocTyna:
https://edu.sursau.ru/course/view.php?id=8440

3 Maremaruka. Meroguieckue yKa3aHHUs K MPAKTHYECKUM 3aHSITHSIM TSI OOyJaromuXcs
no HampasieHuio nmoaroroBku 05.03.06 Dkomorus M TPHUPOAOIIOIB30BAaHUE, HAIPABICHHOCTH
DKOJIOTHUECKU MEHEPKMEHT U 9KOOE3011aCHOCTh, YPOBEHb BBICILIEI0 00pa3oBaHus OakalaBpuar,
dbopma oOyuenus 3aounas/ coct. U.B. bepecnepa. — Tpounk: 'OY BO I0xH0-Ypansckuii ['AY,
2023. — 26 c. — Pexxum nocryna: https://edu.sursau.ru/course/view.php?id=8440

4 Maremaruka [DJEKTpOHHBIH pecypc] : MeToa. pekoMeHIAIMu 10 OpTaHU3alud
CaMOCTOSITENILHON paboThl 00yJaromuxcst mo HampapineHuto moarotoBku: 05.03.06 Dxomorus u
MPUPOJIONIONH30BAHNE, HAIMPABIEHHOCTh OKOJIOTMYECKUH MEHEKMEHT M 3KO0OE30MacHOCTD,
ypOBeHb BbICHI. 00pa3oBaHusi OakanaBpuar, ¢popma oOydeHnus: 3aounas./coct. 1.B. bepecHepa.—
Tpowurtk: OsxHO-Ypanbckuii T'AY, 2023. - 47c.- Pexum JOCTYyTIa:
https://edu.sursau.ru/course/view.php?id=8440

4 MeToauyeckue MaTepualibl, onpeae/siionme Npoueaypbl OueHUBaHUsI 3HAHUH, YMEeHUId,
HABBIKOB U ONBITA JeSTeJIbHOCTH, XapaKTePU3YIOIIHUX ITANbI
¢dopmupoBaHus KOMIIETEH M

B nanHom paszmene mpencTaBieHbl METOAMYECKHME MaTepualibl, OMpPENeNsIolIne
IpOLIeIyphl OLICHUBAHUS 3HAHWM, YMEHHI, HABBIKOB U OIBITA JIEATEIBHOCTH, XapaKTEPU3YIOIINX
0a30BBId 3Tanm (OPMUPOBAHUS KOMIIETCHIUH IO IUCHUIUTMHE «MaTeMaThKay, MPUBEICHBI
MPUMEHUTEIBHO K KaXIOMY M3 HCIOJb3YEMBIX BHJIOB TEKYIIETO KOHTPOJS YCIEBAEMOCTH M
MIPOMEKYTOUHOM aTTECTAIIMH 00YJArOIIUXCSI.

4.1 OueHo4HbIe CPeACTBA /ISl NPOBeIeHHUS TEKYIIero KOHTPOJISl yCIeBAeMOCTH

4.1.1 YcTHbli onpoc

OTBeT Ha MNPAKTUYECKOM 3aHATHM MCIOJB3yeTCS Uil OLEHKM KadecTBa OCBOCHUS
00ydJarmuMcss OCHOBHON MpodecCHOHANIBHON 00pa3oBaTeIbHON MPOrpaMMbl O OTACIBHBIM
BOIpPOCAaM M TeMaM JUCUHUIUIMHBL. TeMbl U MJIaHbl 3aHITUN 3apaHee COO0IalTCs 00yJaroUMCS.
OTBET OIIEHMBAETCS  OLEHKOM  «OTIUYHO», «XOPOIIO»,  «YAOBJIECTBOPUTEIBHO» WU
«HEYJOBJIETBOPUTEIBLHO.

OTBET OLICHUBAETCS OLEHKOM «OTJIMYHO», «XOPOILIO», «YyIOBJIECTBOPUTEIBHO» WU
«HEYJIOBJIETBOPUTEIBLHOY.

No O1neHOYHBIE CPEICTBA Kona u nammeHoBanue
WHAWKATOPa KOMITIETSHITUH
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Tema 1 Matpurisl. JleficTBYs HaL HUIMH

Nogk~rowbdPE

9.

ChopmynupyiiTe onpeneaeHrue MaTpHIlpl, €¢ pa3Mep 1 dJICMEHTEHI.
Kak Ha3pIBalOT TUArOHAITN MATPHIIBI?

Kakune MaTpHIlbl HA3bIBAIOT PAaBHBIMHU?

Yro Takoe KBaJpaTHas, AUATOHAIbHAS, CIMHUYHAS MATPHIIGI?
Yro Takoe TpeyrojbHas ¥ HyJIeBas MATPHIIbI?

Yro Takoe BEKTOP-CTOIOCI, BEKTOP-CTpOKa?

Kak onpenensiercs marpuia 1-ro mopsiaka, TpaHCIOHUPOBAHHAS
Matpuna?

Kak mpou3sBecT cojxeHHe MaTpUIl U YMHOKEHHE MaTPHUIIBI Ha
qrcio?

Kak Haiftu mpousBeneHne 2-X MaTpuIl?

NA-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYeCKOTO [UKIIA IPH
pelIeHnH 3a71a4 B 00J1aCTH
9KOJIOTUH U
MIPHUPOOIIOIB30BAHMUS

Tema 2 ®opmynsl Kpamepa. Meton "aycca

1.
2.

UT0 Ha3BIBAIOT CUCTEMOU JIMHEHHBIX YPaBHEHU?

Kaxoii B umeeT MaTpudHas (opMa CUCTEMBI JIMHEHHBIX
ypaBHEHHIA?

UeM OTIIMYAIOTCS OCHOBHAS M paclIMpEeHHasi MaTpULbl CUCTEMBI
JIMHEHHBIX ypaBHEHUH?

ChopmynupyiiTe TOHSTHUS: PELICHUE CHCTEMBI JIMHEHHBIX
ypaBHEHUH, COBMECTHAs, HECOBMECTHAsI CUCTEMBI.

YTo 3HAYUT PEUIUTh CUCTEMY JIMHEHHBIX ypaBHeHuUi? Uto Takoe
OTpeieIeHHas!, HeoNpe IeIeHHas! CUCTEMBI?

Yro npencrasisieT u3 cedst Mmeron ['aycca pemeHns CUCTeMbl
JIMHENHBIX YpaBHEHUH?

Uro npencrarisiet u3 cebs MmeToq Kpamepa penieHust cCHCTeMbI
JIMHEHHBIX YpaBHEHU?

WJ-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYeCKOT0 [UKIIA IPH
pelIeHnH 3a71a4 B 00JIaCTH
9KOJIOTUH U
MIPHUPOOIIOIB30BAHMUS

Tema 3 Dopmynsr Kpamepa. Meton "aycca

Nogk~wbdbPE

10.
11.

12.

13.
14.

15.
16.

17.
18.
19.
20.
21.

22.

ChopmynupyiTe onpeneaeHrue MaTpuIlbl, €e pa3Mep 1 dJICMEHTEHI.
Kak Ha3pIBafOT AMaroHad MaTPHIIBI?

Kakwue MaTpuIlbl Ha3bIBAIOT PABHBIMHE?

Yro Takoe KBaJpaTHas, AUATOHAIbHAS, CIMHUYHAS MATPHIIGI?
Yro Takoe TpeyrojbHas W HyJIeBas MATPHIIbI?

Yto Takoe BEKTOpP-CTOJIOEI, BEKTOP-CTpOoKa?

Kax onpenensietcss marpuna 1-ro nopsiaka, TpaHCTIOHUPOBAaHHAS
Matpuna?

Kak mpousBecT ciiojxeHUEe MaTPUIl H YMHOKEHHIE MaTPHUIIHI Ha
qrcio?

Kak naiitu npousBenenue 2-x MaTpui?

Kakwue BBI 3HaeTe AIIeMeHTapHbIE TPeoOpa30BaHUT MAaTPHIL?

Kak BeraucinTh onpeaenuTens KBaaparHoid Marpums (1, 2, 3
nopsiaka)?

CoopmynupyiiTe NpaBUIIO TPEYTOJIbHUKA /IS BBIYHCIICHHS
onpenenuTens 3 nopsaka.

Hasosute cBoiictBa onpeaenutensi(1-3).

Hazogwure cBoiicTBa onpenenurend (¢ 4-ro, KpoMe pa3nokeHus 1o
9JIEMEHTaM CTPOKHU WM CTOJIOIA).

UYro Takoe MUHOD, alreOpandecKoe TOMOTHeHIE?

Kak npounsBecTH pa3inokeHHe OMPEACTUTENS MO AIEMEHTAM CTPOKA
WIH cToJoma?

UYro Takoe BEIpOXKACHHAsS (0COOCHHAs) M HEBBIPOXKACHHAS
(HEocoOeHHas) MATPHUIIBI?

CoopmynupyiiTe cBoifcTBa BEIPOXKIICHHON M HEBBIPOXKICHHON
MAaTpHIL.

Uro Takoe MpHCOEeTUHEHHAs MaTpHuLa?

Urto Ha3bIBAIOT OOpaTHOM MaTpHIIEH?

Omnpenenute HOHATHS: PaHT MAaTPHIIBI, Oa3UCHBIN MHHOp, CBOMCTBA
paHra MaTpHUIHL.

UTo Ha3bIBAIOT CUCTEMOM JIMHEHHBIX YPaBHEHUI?

WA-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO H
MaTeMaTHYECKOT0 LUKIIA IPH
pelIeHnH 3a1a4 B 00J1aCTH
JKOJIOTUH U
MIPUPOOIIOIB30BAHMUS

16




23. Kakoii Bux umeer MatpudHast popMa CHCTEMBI IMHEHHBIX
ypaBHEHHH?

24. YeM oTIMYAIOTCSI OCHOBHAS M PACIIMPEHHAS MaTPULIBI CHCTEMBI
JTUHEWHBIX ypaBHEHHH?

25. ChopmynupyiiTe MOHSTHS: PELIEHHE CHCTEMBI JIMHEHHBIX
ypaBHEHHI, COBMECTHasI, HECOBMECTHAsI CUCTEMBI.

26. YT0 3HAYMT pEIINTH CUCTEMY JIMHEHHBIX ypaBHeHUi? UTo Takoe
OIpe/ieIeHHas!, HeolIpeIe/IeHHas! CUCTEMBI?

27. Yro npencrasisieT U3 cedst MeTos ['aycca pemeHus: cucTeMbl
JIMHEWHBIX ypaBHEHUH?

28. Uro mpencrasinseT u3 ceds merox Kpamepa pemmeHns CHCTEMBI
JTUHEWHBIX YpaBHEHHA?
Yro mpexacTaBisieT U3 ceOsl MATPHYHBIM METOJ PEIICHHS CHCTEMBI
JIMHEHHBIX YpaBHEHU?

Tema 4 TIpousBoaHas QyHKIMH

1.Chopmynupyiite onpeaesieHUue MPONU3BOTHON (YHKITHH.

2. CpopmynupyiiTe mpaBuiIa HaXOKACHUS IPOU3BOIHBIX

3. 3anumuTe GOPMYJIIBI IIPOU3BOJHBIX JIEMEHTAPHBIX (QYHKIHH.

4. Yto HazwBalOT AU depeHunanom GyHKIun?

5. Uemy paBen auddepeHnnan aprymenra?

6. 3anummute (opMyNy NPUOIMIKCHHOTO BBIYUCICHUS 3HAYCHUS
(yHKIIMH B TOUKE

WA-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBCHHOHAYYHOTO H
MaTEMaTH4YECKOro UKJIA TIPU
pelieHnH 3a1a4 B 00J1aCTH
9KOJIOTUH U
MIPUPOOIIOIB30BAHMUS

Tema 5 IIpunoxxeHre NPOU3BOJHON K MCCIIEAOBaHNIO (PYHKIINI
1.Chopmynupyiite npasuio Jlomurans.
2.HazoBute yciaoBue BO3pacTaHUs ()yHKITHH.
3. Ha3oBure ycnoBue yOsIBaHUS (QYHKIINH.
4. HazoBute ycioBue SKcTpeMyMa (GyHKINH.
5. CchopmynupyiiTe anropuT™M HaXOXKICHHUS HAaHOOJBIIETO ’
HaMMEHBIIETO 3HaYeHNH (DYHKIINN Ha OTPE3KE.
6. ChopMynupyiiTe anroOpuTM HCCIENOBAaHUS (PYHKITUH HA
BBIITYKJIOCTb.
7. ChopMynupyiiTe aqropuTM HaX0XKICHHUS TOUYCK meperuda (yHKIHH.
8. ChopmynupyiiTe dTarmbl MIaHa UCCICAOBaHNS ()YHKIIUU

N/I-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYTHOTO U
MaTEeMaTHYECKOTO IIUKJIA TIPH
pellleHNH 3a71a4d B 00JacTu
9KOJIOTHH H
MIPHUPOIOTIOTH30BAHUS

Tema 6 HaxoxxaeHue npou3BOIHBIX
1. Yro Ha3bIBaIOT (QyHKIUEH?
. Kak onpenenuts, Bo3pacTaromias uiu yobIBaromas GyHKIHs?
. Chopmynupyiite oHSITHE OTpaHUYCHHAS ()YHKIIHS.
. Kakas ¢pyHknns Ha3pIBaeTCs dIeMeHTapHOMH?
. UeMy paBHBI CyMMa U IIPOU3BeIcHAE OECKOHEYHO MaJIbIX (pyHKITHIA?
. UeMy paBeH mpenes Mpou3BeICHUS ABYX (QyHKIHN?
. CpopmynupyiiTe TIepBBIi 3aMeUaTEBHBIHN MIPEIEI.
8. Uto Takoe mpupaiieHne apryMeHTa, npupamienne GyHKmmn?
TIponIrocTpHUPOBATh C MOMOIIIBIO PUCYHKA (TpauuecKu).
9. Ompenenute 00nacTh onpeeneHus U 00nacTb 3HauyeHn i GyHKIUH.
10. Chopmynupyiite Teopemy Beitepmtpacca o GpyHKImH,
HENPEPBIBHOM Ha OTPE3KE.
11. Yro Takoe apryMeHT U 3Ha4eHue GyHKIMH, rpaduk QyHKIuu?
12. Kakas pyHKuuMs Ha3pIBaeTCs MOHOTOHHOW?
13. Kax Haiiti QyHKIHFO, 00paTHYIO JaHHOW?
14. Uto Ha3BIBAIOT IpeesioM (YYHKIIMHA B HEKOTOPOU TOUKe?
15. Uemy paBHBI IPOU3BEICHUS OECKOHEYHO MaJIOH ()YHKIIHH Ha
YHCIIO U Ha OTPAaHUYCHHYIO (QYHKINIO?
16. Uemy paBeH mpe/es Mpou3BeIeHus (YHKIIMA Ha TOCTOSTHHBIN
MHOXHTENb?
17. ChopmynupyiiTe BTOpoi 3aMeqaTeNIbHBIN IPEAEH MIPH X—>00.
18. OmnpenienuTh HENPEPHIBHOCTE (PYHKIMH Yepe3 MpUpalieHue.
19. Kakumu OynyT cymMMa, IPOU3BEJCHUE U YAaCTHOE HENPEPBIBHBIX

NN AW

N/-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYTHOTO U
MAaTEeMaTHYECKOTO [UKJIA MPH
pellleHuH 3a7a4d B 00JacTu
9KOJIOTHH H
MIPHUPOIOTIOTH30BAHUS
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byHKIIHH?

20. OnpenenuTh OTPAaHNYESHHOCTD JIsl HETIPEPBIBHOM Ha OTPE3Ke
(hyHKIHN.

21. Ilepeunciute cnocoOsI 3aaHns HYHKIINH.

22. Kakast pyHKIMS Ha3bIBAaeTCsl CTPOr0 MOHOTOHHOM?

23. Kakast pyHKUUMSI Ha3bIBACTCS CIIOKHON?

24. Kakyto (yHKIMIO Ha3bIBalOT OECKOHEYHO OO0JIBIION?

25. Ecim o - 6eckoHEYHO Manasi, To Kakoit Oyner ¢pyakuus 1/a?

26. Yemy paBeH mpejeil 4aCTHOTO JBYX (hYHKIHHA?

27. Chopmynupyiite BTOpoii 3ameuaTenbHbli mpeaer npu x—0.

28. Yo Ha3bIBAIOT TOYKAMU pa3pbiBa GYHKIHU?

29. Korza HenpepbIBHA cI0XKHast QyHKIUs?

30. Chopmynupyiite Teopemy boxpuano-Komu st HenpepbIBHOM Ha
OTpe3Ke QYHKIIHH.

31. Kak onpenenuTs 4eTHOCTh  HEYETHOCTH (DYHKITHH?

32. Kak onpenenuTs NEpUOINIHOCT (PYHKITHI?

33. Yto Ha3BIBAaCTCS OKPECTHOCTHIO C IIEHTPOM B TOUKE X, M PAANYCOM
€?

34. Kakyio ¢pyHKIHIO Ha3bIBAlOT OECKOHEYHO MaJIon?

35.Yemy paBeH npejies1 CyMMBI (pa3HOCTH) ABYX (QYHKIIMA?

7. Tema 7 Heomnpenenennsiit  unterpan. CaolictBa.  MeToast NA-2 OIIK-1 ITpumensier
HHTETPUPOBAHHUA 0a30BbIC 3HAHUS
i ?
1.YTo Ha3bIBaIOT NEpBOOOPAa3HON QYHKIHMN? €CTECTBEHHOHAYTHOTO H
2. YTo Ha3BIBAIOT HEONPEICIICHHBIM HHTETPAIOM (QYHKIMH?
N MaTEeMaTH4eCKOro HUKJIA TIPU
4. Kaxue cBoiicTBa HEONpE/ICIIEHHOTO HHTErpaja Bbl 3HaeTe? 5
5. Kakue MeTobl HHTEIpUPOBaHHUS BBl 3HaETE? PCLICHIH 3a/a1 B 0O/IaCTH
6. Kakue GpopmyItsl U3 TabIHITBI HHTETPUPOBAHHUS BBI 3HAETE?. 9KOJIOTHH H
MPUPOIOTIOIB30BaHUS
8. Tema 8 MeTtox HWHTETpHUPOBaHHA IO YaCTSIM B HEONPEICICHHOM WA-2 OIIK-1 [Mpumensier
HHTErpaJIC 0a30BbIe 3HAHUS
?
1. Kakne MeTOIpI HHTETPUPOBAHUS BB 3HACTE? €CTECTBEHHOHAYTHOTO 1
2. Kakne ¢popmynbl U3 TaOIHMIIBI HHTETPUPOBAHUS BB 3HaeTE?
MaTEeMaTHYECKOTO IIUKIIA TIPH
3. UYem ommYaeTcs METOJ WHTETPHPOBAaHUS IO 4YacTaM B 5
HEOIpeJIeICHHOM MHTETpase OT paHee N3y4eHHBIX METO/I0B PCLICHIH 33184 B 00MacTH
SKOJIOTUH U
MPUPOIOTIOIB30BaHHUS
9. Tema 9 OnpeneneHsslil nHTErpan. MeToabl HHTETPUPOBAHUS NA-2 OIIK-1 ITpumensier
1.4T0 Ha3bIBalOT KPUBOJMHEIHON Tpaneuuen? 6a30BbIC 3HAHUS
9
2.Yto Ha3BIBAIOT ONPE/ICICHHBIM HHTETpanoM? €CTECTBEHHOHAYTHOTO H
3. ITo kakoii hopMyJie BEIYHUCIISIETCS OIIPEAEIeHHbII HHTerpan?
. MaTEeMaTH4eCcKOro NUKJIA IPU
4. IepeuncianuTte CBOMCTBA ONIPEIEICHHOTO HHTErpaa. 5
5. Ilepeuncnure U oOXapakTepU3yWTe METOJAbl HHTETPUPOBAHUSA B PCLICHIH 337124 B 00JaCTH
OTIpe/ICICHHOM HHTETpalle. 9KOJIOTHH H
TIPUPOJIOTIOIB30BaHUS
10. | Tema 10 IlpuiokeHue ONPEETICHHOIO HHTErpaja K BBIYUCICHHIO WA-2 OIIK-1 [Tpumensier

IJIOMIAIeH TUIOCKHUX (QUTYD

1.YT0 poun3oiier, eciii IOMEHATh MECTaMH TIPECITbI
WHTETPUPOBAHUS?

2. Yro mpou30UIeT, eciau OTPE30K HHTErpUpoBaHusl [a,b] pa3douTh Ha
JIBE YaCTH TOYKOM c?

3. Eciu nogsiHTerpanbHas pyHKIMsS Ha OTpe3ke [a,b] He MeHSIeT 3HaK,
TO KaKoM 3HaK UMeeT UHTerpa?

4.Chopmynupyiite popmyny Hetorona — Jleiiouunna.

5. Kak Bpuucnute mmomane (QUIYpHL, 3aKIIOYEHHOH MEXIY
rpadukamMu 1ByX QYHKIHA?

0a30BbIC 3HAHUS
€CTECTBCHHOHAYYHOTO H
MaTEeMaTHYECKOTO IIUKJIA IPH
pelIeHnH 33714 B 00JIaCTH
DKOJIOTHH H
MIPHUPOIOIIOIB30BAHMUS
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11.

Tema 11 HaxokmeHue WHTETpaioB
ChopmynupyiTe moHsATHE TIepBOoOpa3HOi QyHKINY.
ChopmynupyiiTe TOHATHE HEONIPEAETICHHOTO HHTETpajIa.
HazoBute cBOliCTBa HEOIIPEAEIEHHOTO MHTETpaa.
Kakve MeTompl NPUMEHSIOTCS  JUIi ~ MHTETPUPOBAHUSA B
HeoTpeeIeHHOM UHTerpaie?
Cdhopmynupyiite TOHSITHE ONPEICICHHOTO HHTETpaa.
HazoBuTte cBolicTBa onpeneeHHOro HHTErpaia.
B uem 3akimouaeTcsi reOMETPUUECKHI CMBICT HHTerpania?
B uem 3axitouaercst puznveckuit cMpIca nHTErpana?
Kakme MeTompl TPUMEHSAIOTCS I HMHTETPHUPOBAHUSA B
OTIpe/ieIeHHOM MHTerpae?
10. Kaxk npuMeHseTcst HHTETpall Ul BEIYUCICHHUS TUTOIAAeH TIOCKUX
¢uryp?
Kak mnpumensercs wHTErpajd ais BBYUCICHUS OOBEMOB TEm
BpaITCHUS?

O PE

©oo~No G

NA-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTeMaTHYeCKOT0 [UKIIA IPH
pelIeHnH 3a71a4 B 00J1aCTH
9KOJIOTUH U
MIPHUPOOIIOIB30BAHMUS

12.

Tema 12 JluckperHas BEeNIWYHMHA, €6
XapaKTepUCTUKU

1.Kaxast BenMuuHa Ha3bIBA€TCS CAy4aiiHOU?

2. Kakas BenruvHa Ha3bIBa€TCS JUCKPETHOM?

3. Kakas BennuuHa Ha3bIBa€TCS HEMPEPHIBHON?

4. Yrto Ha3bIBAIOT 3aKOHOM paclpe/ieeHus CIydaiHOW BeTUYHHbI?

5. B xakoM BuJe 3aaeTCs 3aKOH paclpeaesieHusl ClIy4aifHoN
BEJTMYNHEI?

6. UTo Ha3BIBAIOT MATEMATHIECKUM OKUIaHUEM JUCKPETHON
CITydaifHOU BEIMIUHBI?

7. Kakumu cBoiicTBaMM 00JIaaeT MaTEMaTHUECKOE OXKHTAHNE
CITy9aifHO! BEIMIHHBI?

8. UTo Ha3BIBAIOT JUCHEpPCHEN AUCKPETHON CIydyaltHON BeTUUYHUHBI?

9. Kaxumu cBoiicTBaMu 061a1aeT qUCTIepCHs CIIydaiiHON BeTHUNHBI?

10. Hanumure Gopmyny Ui HaXOKIACHUSI CPEJHET0 KBaIpaTHIECKOTO
OTKJIOHEHHsI JUCKPETHOH CcIy4aiiHON BEJIMYHHBI

ciydaifHas YHCJIOBBIE

NA-2 OIIK-1 IIpumensier
0a30BbIe 3HAHUS
€CTECTBEHHOHAYYHOTO U
MaTEeMaTHYECKOTO [UKJIA IPH
peleHn  3a1a4 B 001acTi
SKOJIOTHH H
MPUPOIOTIOIB30BAHMS

13.

Tema 13 HenpepriBHas cilyuaiiHas BelIM4YUHA, €€
xapakTtepuctuku. HopmanbHblil 3aKkoH pacnpeaeneHus

1.Kaxas ciydaiiHast BeTHUUHA ABISIETCS HENIPEPBIBHOM?

2. Yro Ha3BIBAIOT MHTETPANBEHON (DYHKIMEH pacrpereneHus
HETIPEPHIBHOH CIIyJaifHOW BETMIIHEI?

3. Yto Ha3BIBaIOT MU GepeHInanbHOl QyHKINEeH pacipeneneHus
HETIPEPHIBHOH CITyIaifHOW BETMIIHEI?

4. Harmmmmre GopMyity HaXOKAESHUS MaTeMAaTHIECKOTO OXKUIaHUS
HENPEPBIBHON CIIy4ailiHOM BEJIMYUHBI.

5. Hanumure hopmyity HaXOXKIEHHUS TUCTIEPCHH HETIPEPBIBHOM
ClTy4yaiiHOW BEJINYMHBI.

6. Hanumre hopmyiy cBsizu nHTErpanbHoit u muddepenuanbHoR
(byHKIMI pacripe/ieJIeHUs] HeNPEePhIBHOM CITy4aifHOW BEJTMYUHEL.

7. Hanumute GpopMyry HOpMaJILHOTO 3aKOHA PACIIPEICIICHHS
HENPEPBIBHON CIIy4aiiHON BEJIMYUHBI.

8. Hanmmmre hopmyIry HaX0XICHHS BEPOSTHOCTH IIOTIaIaHHS
CIy4ailHOW BEIMYUHBI B 3aJaHHBIH HHTEPBAJL.

9. Harmummre ¢hopMyIry paBuiia TpEX CHUTM.

YHUCJIOBBIC

N/I-2 OIIK-1 ITpumensier
0a30BbIC 3HAHUS
€CTECTBEHHOHAYTHOTO U
MAaTEeMaTHYECKOTO [UKJIA MPH
pelleHuH 3a7a4d B 00JacTu
9KOJIOTHH H
MIPHUPOIOTIOTH30BAHUS

14,

Tema 14 BpraucieHne XapakTEpPUCTHK CIyYaiHBIX BETMIHMH

1. TloHATHE CIIyIalflHOTO COOBITHSI.

2. Bunsr cmygaitHBIX COOBITHIA.

3. Kiaccuyeckoe omnpejesieHHe BEPOSITHOCTH CIIyYaifHOTO COOBITHS.
CBolicTBa BEPOSTHOCTH.

4. Tlonstre oTHOCUTENbHOW YacTOThl. CTAaTHCTHYECKOE ONpe/IeiIeHHe
BeposATHOCTH. CBOMCTBO ycTOIUMBOCTH.

5. Tlonstue cymMMBl cirydaiHbIX coOblTHH. Teopema 0 BepOSITHOCTH

WA-2 OIIK-1 IIpumensier
0a30BbIC 3HAHUS
€CTECTBCHHOHAYYHOTO H
MaTeMaTHYeCKOT0 [UKIIA IPH
pelIeHnH 3a71a4 B 00JIaCTH
9KOJIOTUH U
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CYMMBI HECOBMECTHBIX COOBITHI.

MIpUPOAOIIOJIb30BaHUS

6. TIlommas rpymnma cobsituii. Teopema.
7. TIporuBomoioxHbie cOOBITHS. TeopeMma.
8. HeszaBucumeble coObiTHs. Teopema 0 BEPOSTHOCTH MPOU3BEACHHS
HE3aBUCUMBIX COOBITHH.
9. BeposTHOCTh TOsIBIICHHSI XOTS ObI onHOrO coObITus. Teopema.
YacTHbIl caydai.
10. 3aBucumble CcOOBITHS. YCIOBHAas BEpPOSITHOCTh. Teopema o
BEPOSITHOCTH TIPOU3BE/ICHHS 3aBUCUMBIX COOBITHH.
11. ®opmyna NOIHOM BEpOATHOCTH.
12. BeposrHoctu runotes. @opmynsl baiieca.
13. Kombunatopuka. Pazmemenust 6e3 moBTopenuii. [Ipumepsr.
14. TlepecranoBku 0e3 moBTopeHMi. [IpumepsI.
15. Coueranus 6e3 moBTopeHuii. [Ipumepsr.
16. PasmemeHus c moBTOpeHUsIMA. [Ipumeps.
17. Coueranns ¢ noBropeHusMu. [Ipumepsr.
18. TloBTopHble ucnbitanus. Popmyna bepHymm
15. | Tema 15 Bapuaumonnsle psabl pacupeaenenue. [lokasarenn Bapuannm. NA-2 OIIK-1 ITpumensier
Fpa(l)nquKoe I/I306pa)KeHI/Ie 0a30BbIe 3HAHUA
1. 13 xakux yacTeil cCOCTOUT BapUaLIMOHHBIN psin? €CTECTBEHHOHAYYHOTO 1
2. Kakue noka3zarenu BapUalliy Bbl 3HaeTe?
N MaTEeMaTH4eCKOro HUKJIA TIPU
3. Oxapakrepusyiite IOHATHE BapUaHT.
4. OnuInyuTe MOJIMIOH WX TUCTOTPAMMY 4acTOT. pelmeHuy 3312t B 0GnacTy
5. OnpezienuTe MOHATHE YACTOTA. OKOJIOTHH U
MIPUPOOTIOTIH30BAHMUS
16. | Tema 16 T'enepasbHasi COBOKYIMHOCTb. BbiOopka. JIMCKpETHBIN 1 WA-2 OIIK-1 [Mpumensier
PIHTCpBaHBHBIﬁ pAABI pactipCaCiICHUA 0a30BbIe 3HAHUSA
1.Yto Ha3bIBAIOT TEHEPATHHON COBOKYITHOCTHIO? €CTECTBEHHOHAYTHOTO 1
2. YUro Takoe BeIOOpKA?
N MaTEeMaTHYECKOTO LUKIIA TIPH
3. Kakue cBoiicTBa BEIOOPKH BBI 3HaeTE?
4. Kakoil psa pacnpeneneHus Ha3blBalOT AUCKPETHBIM? petleHny 327121 B 06nacTn
5. Kakoit psig pactipeseneHus Ha3bIBalOT HHTEPBAJIbHBIM? OKOJIOrMH 1
6. Kak mpousBecTH IpyNIHUpOBKY BBIOOPKH B MHTEPBAJIBHBIN psia? OpHUPOAOIIOJIL30BAHUS
17. | Tema 17 Bpluucnenue XxapakTepUCTUK BEIOOPKH NA-2 OIIK-1 ITpumensier
1. JlokaneHas Teopema Myaspa — Jlamaca. 6a30BbIC 3HAHUS
2. MWnrerpanpnas Teopema Myaspa — Jlamnaca. €CTECTBEHHOHAYYHOTO 1
3. 3aKOH peAKHX COOBITHH.
. MaTEeMaTH4eCKOro NUKJIA IPU
4. BeposTHOCTH  OTKJIOHEHHWS  OTHOCHTEIBHOW  YacTOTHl  OT
MOCTOSTHHON BEPOSITHOCTH. pelmeHuy 33124 B 06nacTy
5. CuydaitHsie BelMMUWHBL J[HCKpPETHBIC W HETPEPHIBHBIC CIIyYaiiHbIC 9KOJIOTHH H
BEJINYMHBI. MPUPOJONOIb30BAHUS
6. 3akoH pacmpenmeneHus. Psan pacnpexeneHus. MHOTOYTOJBHHK
pacrpeaeneHus.
7. buHOMHUHANBHBIN 3aKOH pacnpenenenus. [lpumepsl.
8. Pacmpenenenue [Tyaccona. [Ipumepst.
9. UYwucnossle XapaKTEPUCTUKHU CILy4aiHbIX BEJIMYUH.
MaremaTtnueckoe oxunanue. CBoicTaa.
10. YwucnoBble XapakTEpHCTHKH CIy4alHBIX BeiuuuH. Jlucnepcws.
CsoiicTaa.
UncioBble XapaKTEPUCTUKH CITydaiHbIX BennanH. Cpennee
KBaJPaTHYECKOE OTKJIIOHCHHE
18. Tema 18 HtoroBoe TecTupoBanne WA-2 OIIK-1 [Mpumensier

0a30BbIE 3HAHUSA
€CTECTBEHHOHAYYHOT'O U
MaTEMaTUYECKOTO [IUKIIA TIPH
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pelleHnH 3a7a4d B 00JacTu
9KOJIOTHH U
MIPUPOIOTIOTIH30BAHMUS

Kputepun olnieHku OTBeTa MOBOJATCS IO CBEACHHS OOYYAIOIIMXCS B Hadyaie 3aHSATHH.
Onenka o0bsBIsSETCS 00yJaroneMycsi HEOCPEACTBEHHO MOCJE€ YCTHOTO OTBETA.

Hlkana Kpurepuu onennBanus
Onenka 5 - 00y4arOIIUIACS TIOJTHO YCBOWIJ YU€OHBIH MaTepua,
(oTmm4HO) - TOKA3bIBACT 3HAHUE OCHOBHBIX IMMOHATHIN TEMBI, TPAMOTHO ITOJIB3YETCS] TEPMHHOJIOTHEH;

- MPOSBISAET yMEHHE aHAIM3UPOBaTh W 0000marh HWHOOPMAILNIO, HABBIKK CBSI3HOTO
OTHCAHUS SBJICHUH U MPOIECCOB,;

- IEMOHCTPUPYET YMEHHWE H3jaraTh Y4eOHBI MaTepual B ONpeAeleHHOW JOTHYeCKOH
MIOCIIeIOBATENIFHOCTH;

- TMOKa3blBaCT YMCHHE WIUIIOCTPUPOBATh TCOPETHYCCKUE TOIOKCHHUS KOHKPETHBIMU
IpUMEpaMu;

- ICMOHCTPUPYET CPOPMUPOBAHHOCTD U YCTOWYMBOCTh 3HAHUH, YMEHUI U HABBIKOB;

- MOTryT OBITh [ONYIICHBI OIHA—IBEC HETOYHOCTH MPHU OCBEUICHUU BTOPOCTCICHHBIX

BOIIPOCOB
Ornenka 4 OTBET YAOBJICTBOPSCT B OCHOBHOM TPCOOBAHUAM Ha OIICHKY «5%», HO MPU 3TOM UMEET MECTO
(xoporio) OJIMH M3 HEIOCTATKOB:

- B YCBOGHHH Y4YeOHOTO MaTepHasia JOMYIICHH HEOONBIINE MPOOENBl, HE HMCKA3HBIIHE
coziep )kaHue OTBETa;
- B M3JI0XKEHHHU MaTepHaia JONyIIeHbl He3HAUYHTEeNIbHbIC HETOYHOCTH

Orenka 3 - HETIOJTHO WJIM HEIIOCIIEIOBATENIEHO PACKPHITO CoAep KaHUe MaTepraa, HO ToKa3aHo obmiee
(YZOBIETBOPUTENHHO) | MOHUMAaHHE BOMPOCA M TPOIACMOHCTPHPOBAHBI YMEHHS, IHOCTAaTOYHBIC IS IallbHEHUIIETo
YCBOGHHS MaTepHana,;

- UMEJIUCh 3aTPYJIHEHUS WIN IOMYIICHBI OMIMOKU B ONPEICICHUN MOHITHH, UCIIOIb30BaHIH
TEPMUHOJIOTHU, OINWCAHUM SBICHUA W TIPOIIECCOB, WCIPABICHHBIC IIOCIE HABOJSIIINX

BOIIPOCOB;
- BBbIABJICHA HCAOCTATOYHAaAA C(l)OpMI/IpOBaHHOCTI) 3HaHPII>1, yMeHI/Iﬁ U HAaBBbIKOB,
06yanOHlHﬁCﬂ HC MOXCT NPUMCHUTH TCOPUIO B HOBOI1 CUTyallun
OHCHKa 2 - HC PACKPLITO OCHOBHOC COACPIKAHNUC yqe6Horo Marepuaia,
(HeyﬂOBHCTBOpI/ITGHLHO) - 06Hapy>1<eH0 HE3HAHWE WM HEMOHMMAaHHe OOoJblIeH WIM Hauboliee BaXKHOH YacTh

y4eOHOTO MaTeprana,

- JIOMYILIEHbl OUIMOKK B OIPENCNICHUU MOHSITHH, MPU HCIOIb30BAHUK TEPMHHOJIOTHH, B
ONUCAHWUM SIBICHUHA M TPOLECCOB, PELICHHU 3a/ad, KOTOPblE HE WCIPABICHBI IOCIE
HECKOJIbKMX HABOJSIINX BOMPOCOB;

- He CcOPMHPOBAHBI KOMIIETCHIMH, OTCYTCTBYIOT COOTBETCTBYIOIUE 3HAHUS, YMEHUS U
HABBIKU

4.1.2 OT4eT N0 NPaKTH4YECKoii paboTe

OTuer mO TpaKTUYECKOH paboTe HCIONb3yeTcs s OLCHKM KayecTBa OCBOCHUS
0o0ydJaronMcss OCHOBHOM Tpo(eCcCHOHAIBLHON 00pa30BaTeIbHOW MPOrpaMMbl 1O OTIAEITHHBIM
TeMaM  JUCHMIUIMHBL. ~ OTYeT  OLEHMBAETCS  OLEHKOH  «OTIMYHO»,  «XOPOILIOY,
«YAOBJIETBOPUTEIBHO» WU «HEYIOBIETBOPUTEIHLHO» WM OLEHKOH «3aUTEHO», «HE 3aYTEHOX.
OreHKa «3a4Te€HO» CTaBUTCS 00yJaromumcs, ypoBeHb 3YH KOTOPBIX COOTBETCTBYET KPUTEPUSIM,
YCTaHOBJICHHBIM JJISl OJIOKUTEIBHBIX OL[EHOK («OTIHYHOY, «XOPOILIO0Y, «yAOBIECTBOPUTEILHOY).

OTueT 1o npakTHYECKON paboTe MpeACTaBIAETCS B BII€ MUCbMEHHON paOOThI WK B BUJIE
daiina, comepkallero pelieHue pPAacCMOTPEHHBIX Ha 3aHSATHUM IMPUMEPOB U BBINNOJHEHUE
yIpaKHEHUH I CAMOCTOSATEIIbHOM padOTHI.
CopepxaHue OT4YeTa W KPUTEPUU OLIEHKH OTBETa JOBOJSTCS /0 CBEACHMSI OOYyYarolIMXCs B
Hauase 3aHATHI OleHKa 00bsBIsIeTCsS 00yJaroIeMycs HeIOCPEACTBEHHO MOCTe CAaYl OTYEeTa.

kana Kpurepuu onennBanus
Orenka 5 - 3JI0KCHNE MaTepHaia JOTHIHO, TPAMOTHO;
(0TIMYHO) - cBOOOTHOE BJIaJICHHE TCPMHHOJIOTHUCIH;
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- YMEHHE BBICKA3bIBaTh M O0OOCHOBAaTh CBOM CYKICHHS IPU OTBETC Ha KOHTPOJIEHBIC
BOTIPOCHI,

- YMEHHE ONMCHIBATH 3aKOHBI, SIBIICHIS U TIPOIIECCHI;

- YMEHHUE MPOBOANTH M OIICHUBATh PE3yIbTATHl H3MEPEHHUH

Orenka 4
(xoporio)

- U3JIOKCHUEC MaT€puralia JOrH4HO, TPaMOTHO,

- CBO60I{HOC BJIaACHUC TepMHHOHOFHCﬁ;

- OCO3HAHHOC MPUMCHCHUC TCOPETUUCCKUX 3HAHMI JJId OIIMCaHMs 3aKOHOB, SIBJICHUH U
mpoueccoB, MpPOBCACHUA U OLCHUBAHUA PE3YJIbTATOB I/ISMepeHI/Iﬁ, HO COACpIKaHUEC U
qupMa OTBC€TA UMCHOT OTJACIbHBIC HCTOYHOCTHU

Orenka 3
(YAOBIETBOPUTEIHHO)

- U3JI0)KEHHE MaTepuaja HEMOJIHO, HETIOCIIE0BATEIbHO;
- HETOYHOCTH B OMNpPEACNICHUH MOHATHH, B MPUMEHEHUU 3HAHUI JUIsl ONMCAHUsI 3aKOHOB,
SIBIGHUA M TPOLECCOB, PEIICHUs KOHKPETHBIX 3a]ad, NpPOBEJCHHUS W OLEHUBAHUS
pe3yJIbTaTOB U3MEPEHHUI;

- 3aTpyOHEHUS B 000CHOBaHUH CBOUX CYXACHUH;

- 0OHapyKMBaeTCs HEJTOCTATOYHO TIyOOKOe TIOHNMAaHIE H3yYEeHHOTO MaTepraa

Orenka 2
(HEYIOBJIETBOPHUTEIHHO)

- OTCYTCTBUE HEOOXOAMMBIX TCOPETHUECKUX 3HAHUIA;

- JOMYIIeHbl OIMMOKH B OIpPENeNICHHH IMOHATHI W ONMHUCAHWH 3aKOHOB M IIPOIECCOB,
HNCKa)XeH WX CMBICI, HE PpeIIeHBl 3a/1aud, HE MPaBWIHHO OICHUBAIOTCA PE3yIbTATHI
U3MEpEHUH;

- He3HAHMC OCHOBHOTO MaTepualia y4eOHOU MPOTrPaMMBI, TOMYCKAKTCS rPyObIe OIHOKA
B M3JI0’KEHUU

[IIkana

Kpurepun oneHnBanus

OHCHKa «3a4yTCHO»

- U3JI0)KEHHUE MaTepuaja JOTHYHO, TPaMOTHO;
- cBOOOIHOE BIIaJICHHE TCPMHHOJIOTHUCIH;

- YMCHHE BBICKA3hIBATh M OOOCHOBAaTh CBOM CYXXJCHHS IPH OTBETC HA KOHTPOJILHBIC
BOIIPOCHI;

- YMEHHE ONHCHIBATh (HYU3WIECKHE 3aKOHBI, IBJICHUS U TPOIIECCHI;

- YMEHHUE POBOANUTH U OIICHUBATH PE3yIbTAaTHl U3MEPEHHIA;

- CIIOCOOHOCTD permaTh HHKCHEPHBIE 3a1a4H (JOITyCKaeTCsl HaTMIne Malo3HAYNTEIHHBIX
OIIMOOK MJIM HEJTOCTATOYHO MOJTHOE PACKPHITHE COEPKaHHME BOIPOCA WIH ITOTPEUTHOCTD
HETPUHIMITHAIEHOTO XapaKkTepa B OTBETE HA BOTIPOCHI).

OreHKa «HE 3aYTEHO»

- OTCYICTBHE HEOOXOAMMBIX TEOPETHUECKMX 3HAHUM; [OMYMIEHBI OMIMOKH B
ONPENCICHUN MOHATHH WM ONHCAaHUM (PU3WIECKUX 3aKOHOB, SIBICHHH M IIPOIECCOB,
HCKaXXEH HX CMBICI, HE pEIIeHbl 3aJaud, HE MPaBUIBHO OLIEHUBAIOTCA PE3yJbTAThI
U3MepeHuis;

- He3HaHHE OCHOBHOTO Marepuaja y4eOHOH MporpaMmsl, JOIYCKAIOTCS TpyOble OMIHOKH
B U3JI0KEHUM.

HNA-2 OIIK-1 IIpumensier 6a30Bble 3HAHUS €CTECTBEHHOHAYYHOI0 U MATEMATH4Y€CKOI0
HHUKJIA P PeLlIeHUM 32124 B 00/1aCTH IKOJOTHH U MPUPOI0IO0JIb30BAHUSA

Tema 1 «Marpuubl. {elicTBUSA HAJ HUMID)

HpaKTI/I‘{eCKOC 3aJaHueC:

Bpruucianrn:

1. 5A
2.2B

3. 5A+B;
4. A-2B;
5. A*B

eciu A =

1.

1 2). 5_(0 -1

b

4 1 2

Beraucnuts matpuny C = 5SA — B, rae
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. (-1 -1 2 ~ (-5 =2 0
A

0 4 1) -2 1 5
2. Hanbl Mmatpunbl A u B, naiitu matpuny C = A - B.
1 2 0
(1 2 -1 -
A= . A=|-1 -3 0
31 O
1 4 1
. (10 -8 ~ (-03 -0,7
A= , A=
7 -3 12 31
(1 2
3. Haiitu AZ, rmue = 3 4

Bonpocsl 1 3agaHus 1)1 KOHTPOJISA 3HAHU I

1. Cdopmynupyiite onpeneieHne MaTPHUIlbl, €€ pa3Mep U DJIIEMEHTHI.
Kaxk Ha3pIBatoT AuaroHaau MaTpuIlb?
Kakue maTpulibl Ha3bIBaIOT paBHBIMU?
Uro Takoe KBaapaTHas, TUaroHaIbHAasl, SAUHIYHAS MATPULIBI?
UTto Takoe TpeyrojapHas W HyJieBasi MAaTPUIIbI?
Urto Takoe BEKTOP-CTONOEI, BEKTOP-CTPOKa?
Kaxk onpenensiercst maTpuua 1-ro nopsjka, TpaHCIOHUPOBAHHASI MaTpuiia?
Kaxk nmpousBectu ciokeHre MaTpull U YMHOKEHHE MaTPULIbl HA YUCIIO?
Kak naiitu npoussenenue 2-x Matpun??

NG~ wN

Tema 2 «®opmyabl Kpamepa. Metox I'aycca»

IIpakTuyeckoe 3axanue 1: PemmTh cucTeMbl IMHEHHBIX YPaBHEHU
DTarnbl BBINOJHEHUS 3aJaHUs:

1. Metonowm ["aycca:

2. Metonom Kpamepa

1.1. 1.2.
A - x+dr, =15, in-x,—x, =3
3x—xg+xy =8 —ntdn-x=-0,
—intr +x, =0 —r—x+3x, =1
1.3. 1.4.
dx -3r,+3x, = -4, n+r,-x=0,
2y —xptr =2, H-Et =4,
n+r, +x =14 —nt+r+rn =2
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1.5. 1.6.

Am-Zn,+x, =13 ntrn+r =1
nA+3x-dx,=-9, n-rg+dn =3,
dn-x+dr, =11 dr+x,+dr, =-2.

Bonpocsl 1 3agaHus 1y KOHTPOJISI 3HAHM .
1.  Yro Ha3BIBAIOT CUCTEMOW JIMHEHHBIX YpaBHEHUN?
2. Kaxoii Bug umeet MaTpudHas (opmMa CUCTEMbI TMHEHHBIX YpaBHEHUI?
3. UeM OTIM4AIOTCS OCHOBHAS U PACIIUPEHHAS MAaTPUILIBI CUCTEMBbI TIMHEHHBIX
YpaBHEHM?
4. CdhopmynupyiTe MOHATHS: PEIICHUE CUCTEMBI JIMHEHHBIX YPaBHCHUH,
COBMECTHAsl, HECOBMECTHAsI CUCTEMBI.
5.  UTto 3HAYMT penIuTh CUCTEMY JIMHEWHBIX yYpaBHeHUH? UTO Takoe
olpesieNieHHasi, HEONPEEIEHHAsl CUCTEMBI?
6. Uro mpexacrasnseT u3 ceds metona ['aycca perneHus CHCTEMbI JIMHEHHBIX
YpaBHEHM?
Urto npexacrasiseT u3 ceds meton Kpamepa pemieHus: CUCTEMbI IMHEWHBIX YpaBHEHUN?
Tema 3 «®@opmyasl Kpamepa. Mertoa I'aycca»
IIpakTuyeckoe 3axanue 1: Bapuanr 1
1. PemuTh cucteMbl TMHEWHBIX ypaBHEHUH 1o Gpopmynam Kpamepa u meronom ["aycca:

3X+4y =11 SX—-2y+z=-1
a) 5y +6z=28 0) <2x+y+2z2=6
X +22=7 X—3y—-z=-5
Bapuant 2
1. PemuTh cucteMbl TMHEHHBIX ypaBHEHUH 1o Gpopmynam Kpamepa u meronom ["aycca:
3X+2y+2=5 3X+3y+2z2=-1
a)< X+ y—-z=0 0) <2x+y—-z=3
4x—-y+52=3 X—2y—-3z=4

Bonpocsl 1 3agaHus 1)1 KOHTPOJISA 3HAHU M.
. ChopmynupyiiTe onpeeieHre MaTpUIlbl, €€ pa3MepP U SJIEMEHTHI.
. Kak Ha3bpIBaloT 1raroHaii MaTpuibl?
. Kakue maTpuiibl Ha3bIBatOT paBHBIMU?
. Uto Takoe KBaapaTHasi, TUaroHaIbHasl, CAUHUYHAS MATPULIBI?
. UTo Takoe TpeyroyibHas W HyJ€Bas MaTPHUILIbI?
. UTo Takoe BEeKTOp-CcTONOCI, BEKTOP-CTPOKA?
. Kak onpenensiercs matpuna 1-ro nopsizika, TpaHCIOHMPOBAaHHASI MaTpuiia?
. Kak npousBecTu cioxeHne MaTpuIl 1 YMHOKEHUE MATPHUIbI HA YUCIO0?
. Kax HaiiTn npousBeaeHue 2-x MaTpuir?
0.  Kaxwue BbI 3HaeTe 37IeMEHTapHbIE TPeoOpa3oBaHus MaTpHIL?
11. Kax BeIYHCIUTD onpeaenuTens KBaapaTHoi maTpuils (1, 2, 3 mopsiaka)?
12. Cdopmynupyiite mpaBuiIo TpEyroibHUKA Il BBIYUCICHUS OTPEACTUTENS 3
MOpsAIKA.
13. Hasosure cBoiictBa onpeaenutess(1-3).

P OO ~NO OIS, WN P
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14.  HasoBure cBOiCTBa onpeaenuTes (¢ 4-ro, KpOMe pazIokKEeHHS MO FIEeMEHTaM
CTPOKH WJIH CTOJIOIA).

15.  Yro Takoe MHHOD, aJireOpandeckoe OMoIHeHue?

16. Kax mpousBecTy pa3nokeHHe OnpeaeanuTeNs o 3JIEMEHTaM CTPOKH WIIH cTo0ma?

17.  Uro Takoe BbIpOXkACHHAs (0COOCHHAS) M HEBBIPOXKACHHAS (HEOCOOCHHAs)
MaTpUIlbl?

18. CdopmynupyiiTe CBOICTBa BBIPOKIACHHON U HEBBIPOKIACHHON MATPHII.

19. Yrto Takoe MpucoeTMHEHHAs MaTpuIia?

20.  Yro Ha3pIBalOT 00OpaTHON MaTpHUILIEH?

21. Ornpenenure MOHATHS: PAHT MaTPHUIIbl, 0a3WCHBIN MUHOP, CBOMCTBA paHTa
MaTpPUIIBIL.

22.  Uto Ha3BIBAIOT CUCTEMOM JIMHEHHBIX YPABHCHHI?

23.  Kakoii Bux umeer MatpuyHas popMa CHCTEMbI JIMHEHHBIX YPaBHEHUNA?

Tema 4 «IlpousBogHas pyHKIMU»

IIpakTuyeckoe 3aganue 1: caMOCTOSTENBHO BBIOJHUTE 33JaHUS 110 UCTIOIH30BAHUIO
dbopmyn u paBwt quddepeHrpoBanms, a Takxe GopMysibl TpUOTUKEHHOTO BEIYUCICHUS
3HaueHUs (YHKIIUU B TOUYKE C MoMoIIbsto nuddepermuana.

Dranbl BHIIOJHEHUS 3aJaHUs:

|. Haiitu nmpou3sBoanyto u auddepeHunan GyHKImii:

1) y=2x*-0,3x"+3 2) y=§x14—§x_6+x2’3

3) y=23i/?—3i/x_4+2x 4) y:4x5+%—1
X

3 1 2 10
5) y==—-x+——= 6) y=—+—=—3x
X X X X
Il . HaiiTi mpon3BOAHYIO CYMMBI U Pa3HOCTH (DYHKITHIA:
l)y=2e"+4 2) y = sinx + Inx
3) y = 3cosx — 5x 4)y=2"+1
5) y = tgx + ctgx; 6) y = 2arctgx + 5
7)y = 2Inx — e* + X 8) y = 2c0sx + 3sinx
9)Y=9X—X3 10) ¥ =Inx+2"
11) y=5"-x° 12) ¥ =SinX+2c0s x - 3x
I11. HaiiTi mpon3BOIHYIO TPOU3BEICHUS U YACTHOTO (PYHKITHIA:
1)yzxf’lnx 2)yzsinxx3
y = X _ 5x+3
3) 2x% -3 4) 2x?
IV. Haiitu npou3BOIHYIO CIOKHON (QYHKITUH:
1) y = (2x* -3)° 2) y = (sinx —cos x)’
3) y =3x? —2x 2) y=tg‘°’(2x2—3)
5) ¥ =3/(2x-5) 6) ¥ =In@2x*-3)
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7 y = cos® 3x 8) y =29 + xsin 2x
_arcsinx
9) ¥ = 5% — x’tg2x 10) arctgvx® -1

V Haiitu npubiamkeHHOe 3HaueHHe:

1) sin46° 2) 125,02
3) tg46O 4) 3\/ 8,21
5) f(x)=%7x*-8x-16 npu x=4,05

f(x):1x3—5x2 +x-1 nmpu x=0,01
6) 2

Bomnpocel 1 3a1aHuA VI KOHTPOJIS 3HAHUH.

1.Chopmynupyiite onpeaeneHne MPpou3BOIHON (QYHKITHH.

2. Copmynupyiite mpaBuiIa HaX0XKICHUS TPOU3BOTHBIX

3. 3anummute GOpMYITBI TPOU3BOIHBIX AJIEMEHTAPHBIX () YHKIIHA.

4. Yro Ha3piBaOT AuddepeHnnanom GyHKIuu?

5. Yemy paBeH nuddepennuan aprymenrta’?

6. 3anumute Gpopmyny NprOIMKEHHOTO BHIYHUCIICHUS 3HAYCHUS (PYHKIIUHU B TOUYKE.

Tema S «IIpuyoxxenue NpoU3BOAHOM K HCCJIEI0BAHUIO QYHKIMI»
IIpakTuyeckoe 3axanue 1: caMOCTOATENBHO BBIITOJHUTE 3a1aHUS
3TaHH BBIITOJIHCHU S 3aJaHUS:

|. BeraucnuTh npeaesl, HCob3ys nmpaBuiio Jlonurans:

. er-1 ] In x
1. 7. e
lem sin x I!m Xx-1
. cosx-—1 ) x> —4
2, i 8. x4
ILO sin x "ED X% —3x+2
. X3+ 2x? . 1-2*
3. - Q.
lim=5 lim,—
. e‘-e . x*-1+In2
4, 10. _
I!m x? -1 lem sin x
. x*-8 . ef-e
5. 11.
IXIED x? -4 I!m In x
. sin x . cosx—-1
6. _— 12. _—
lem cosx —e”* IHO e* -1
. HccnenoBath GyHKIIUIO M TOCTPOUTH €€ rpaduk
1 3
1) y==x"—=x?
)y >
x2
)y =¢€
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3
X

3 =
)y 3 42

4) y(x)= In(X2 +1)

Bonipocsl 1 3agaHus 1J1 KOHTPOJISI 3HAHM.

1.Chopmynupyiite npasuio Jlonurass.

2.Ha3zoBure ycioBue Bo3pacTaHus (yHKIIUH.

3. HazoBure ycrnoBue yObIBaHUS (QYHKIIHUH.

4. HazoBuTe ycrmoBue sKkcTpeMyMa () yHKITHH.

5. ChopmynupyiiTe anropuT™ HaXOXKACHHUS HAUOOJBIIETO U HAUMEHBIIIETO 3HAUYCHU N
GYHKIIMH Ha OTpE3Ke.

6. ChopmynupyiiTe anropuT™ Uccie0BaHUS GYHKITUH HA BBITYKIOCTD.

7. ChopMmyaupyiTe aJrOpUTM HAXOXKIECHUS TOUEK Tepernda (yHKIIUH.

8. Cchopmynupyiite Tambl IIaHa UCCIISTOBAHUS (DYHKIIUH.

Tema 6 «Haxo:xneHue Npou3BOIHBIX»
IIpakTuyeckoe 3axanme 1:
Bapmuanr 1

. 1
1. HaiiTu uHTEpBaIbl MOHOTOHHOCTH U AKCTPEMYMBI (QYHKIMH: Y = 2 x* + 3 x*—x2.

2. Ucnonb3ys npaswiio Jlonurans, HAUTH CleIyIOIINE IPEAEbL:

1) Lim3N°X . 2) Lim™
x-0 Sin10x x>+ X
3. Haiitu cnenyrolue npeaens:
: . 5x®-3x* +4
lim(2° +4x-1) lim———"———
a) x1 B) ¥ X —TX
_2x% —14x . X?+5X+6
I|m2— lim———— —
6) *2° 2X° +4x r) 3% X+3
4. Haitnute mpou3BoOIHbBIC (PYHKITHN:
2) y:3x3+7X</;; 6) y=e5><(2_X3);
y= 1+tg2x
g 1-t92x. r y=(x2—4\/;+3)4'
5. Haiitu npenenst:
3X
. 3X : 3
lim— lim|1-=
a) x=0 51N X 6) X—>00 X
Bapmuanr 2

3

1. HaifTi mHTEpBaIbl MOHOTOHHOCTH M SKCTPEMYMBI QYHKIIUH: Y = Tl
+ X

2. Ucnionw3ys npasuio JlonuTans, HAWTH CIEYIOIINE TPEACIIbL:
. €0s3X . et —e™"
1) Lim ; 2) Lim———
x>2 COSX x>0 SIN X

3. Haiitu nnpenensr:
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lim(5x® —18x)
a) X—3

_2x% —4x

Iim———

6) X0 3X+ 6x°

lim X?—x+1
B) = 2X° +3x -2

lim 2x> —5x—3
r) >3 3x* —10x+3

4. HaiinuTe npou3BOAHbBIC (DYHKIIHIA:

%) y:5x4+6x§/;; 6) y:(x8+5)|n2X;

_ l+ctg4dx
5 y_l—ctg4x; r y=(3X—\/§+1)5.
5. Haiitu npenensr:
ljm>Sn7X lim(1-3 )2
a) x>0 3x 6) xI—rJg X

Bomnpoce! k Teme InddepennuanbHoe ncHucaIeHue
. Uto Ha3pIBalOT QyHKLIKEH?
. Kak onpenenuts, Bo3pacraromas win yobiBaromas GyHKus?
. ChopmynupyiiTe moHsATHE OrpaHUYCHHAS (DYHKIIHS.
. Kakas ynkius HazpiBaeTcs d7eMEeHTapHOM?
. Uemy paBHBI CyMMa U MPOU3BEIEHHE OECKOHEUHO MANIBIX (DYHKIIMIA?
. Uemy paBeH mipees mpou3BeIeHUs IBYX (PYHKITAN?
. ChopmynupyiiTe nepBblii 3aMeuaTeIbHBIN TPeIelt.
8. Uto Takoe mpupaiieHue aprymenTa, npupamenue Gyakauu? [poummroctpupoBats ¢
MIOMOIIBIO PUCYHKA (TpaHuUuecKn).
9. Onpenenute 00IaCcTh ONMPEACIICHUS i 00IaCTh 3HAYCHUHN (YHKIIUH.
10. Chopmynupyiite Teopemy Beitepimrpacca o ¢yHKINH, HEIPEPHIBHOM HA OTpPE3Ke.
11. Yto Takoe aprymMeHT U 3HaueHrue QyHKIuH, rpaduk GyHKIun?
12. Kakast pyHKIMS Ha3bIBa€TCS MOHOTOHHOM?
13. Kak Haiitn pyHKIIHIO, OOpaTHYIO TaHHON?
14. Yro Ha3bIBAIOT MpeesioM (PyHKIIUU B HEKOTOPOH Touke?
15. Yemy paBHBI MPOU3BEACHUS OCCKOHEYHO MaJION (PYHKITMU HA YUCIIO U Ha
OTPaHUYEHHYIO (DYHKIHIO?
16. Yemy paBeH mpeaen mpousBeeHrs (PyHKITUU HA TTOCTOSIHHBIA MHOKHUTEIb?
17. ChopmynupyiiTe BTOpOi 3aMedaTeNbHbII Mpeses Ipu X—>o0.
18. OmpenenuTh HEMPEePHIBHOCTh (DYHKIIMU Yepe3 MpHUpaIleHue.
19. Kakumu OynyT cymma, MpOU3BEACHUE M YaCTHOE HEMPEPBIBHBIX (PYHKITUN?
20. OmpenenuTh OrpaHUYEHHOCTH IS HENPEPHIBHON Ha OTpe3Ke (PyHKIINH.
21. [lepeunciure criocoObl 3a1aHus PYHKITUU.
22. Kakast pyHKIUS Ha3bIBA€TCS CTPOTO MOHOTOHHOMN?
23. Kakas pyHKIMsI Ha3pIBa€TCS CIOKHON?
24. Kakyto (hyHKIIMIO Ha3bIBaIOT OECKOHEYHO OOJIBIIOH?
25. Ecnu o - 6eckoneyHo Manas, To Kakou Oynet pynkmus 1/o?
26. UeMy paBeH IpeJiesl YaCTHOTO ABYX (DYHKITH?
27. ChopmynupyiTe BTOPOH 3aMedaTeNbHbIN peaes mpu x—0.
28. Uto Ha3bIBAIOT TOUYKAMU pa3pbiBa GyHKIUN?
29. Korna HenpepbIBHA CIOXKHAs DYHKITHSA?
30. Chopmynupyiite Teopemy bonbiiano-Komm i HenpepbIBHOM Ha OTpe3Ke (PYHKIUH.

31. Kak onpenenuTs 4€THOCTh U HEYETHOCTh PYHKIIUN?
28
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32. Kak onpeaenuTs NepuoInIHOCTb YHKIIMU?

33. Yrto Ha3bIBaETCS OKPECTHOCTHIO C IIEHTPOM B TOUKE X, M PAIAYCOM €7
34. Kakyro GyHKIIHIO HA3bIBAIOT OECKOHEYHO Maion?

35.Yemy paBeH mpeest CyMMBbI (Pa3HOCTH) IBYX (DYHKITHI?

Tema 7 « Heonipenesiennbiii muaTerpaJj. Cpoiicrsa. MeToabl MHHTETPUPOBAHUS»
IIpakTH4eckoe 3a1aHue:
Haiitu unaTerpansl.
Ortansl BBINOJHEHUS 3aJaHUS:
1. Ucnionp3ys HEMOCPEICTBEHHOE HHTETPUPOBAHUE

LE-- l26* + 6727 ) .

X

I!:I'.f S
-L?IE—II g x,
ﬁ. -
-I. l—d.‘l:': . [2.1’1 —3.[! ‘42:1-..]&!1__

I{:xhl}[ﬂa;’]iﬂ. Al B
ez

_I-[EE_I}J‘ ! !
Je' . fﬁil‘l xf 2eos x/ 2 dx.,

]’ cos 2y dr. J‘ igx'2 e
cos® xsin® x lg x/2

'l |

X —x+2 Ix" —x° -1
il Prorsly

x° =1 xT=1)
2. Ucnionw3yst MeTo A MOJACTaHOBKHU
il J-l.'h+2ufr.

[ dr I_.d,z_
Jidx+ 3 Ix+1
j o J‘ xelx

J2-x Wrl+2

T!ﬂh’ £ ¥
jh’+5' I{x+|,-"4]sm[2: + )

P"'I 2+ cos3xsindxde Ie'm £
Jx

Ie’ yVI+5e"de Icns Z r; I Frig

J‘sin]n X . ]‘}.Irﬂfﬂg .J.:'

r Q4 x"
Bonipocsl 1 3agaHus 1J1 KOHTPOJISI 3HAHM.
1.Yro Ha3bIBaroT mepBooOpa3Hoii GpyHKIIUN?

2. UTo Ha3BIBAIOT HEONPENEICHHBIM HHTErPaIoM QyHKITUN?
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4. Kakue cBolcTBa HEONIPEAEIEHHOTO HHTErpaja Bbl 3HaeTe?

5. Kakue MeTo/1bl MHTETPUPOBAHUS BbI 3HAETE?

6. Kakue ¢popmynbl U3 TabIUIBl HHTETPUPOBAHUS BbI 3HAaETE?

Tema 8 « MeTon HHTerpupOBaHMs 110 YACTAM B HeOllpeJAeJJeHHOM HHTerpaje»
IIpakTnyeckoe 3aganue 1:

Haiitu unterpanisi.

OTanbl BLITOJHEHUS 3adaHusA:
=

.I{'j'l -I-'II ;:{:'_"":.:.I:r.
x'e T dy. [In(1 - x)x.

.1,1.'3 —3x)Inxdx, r;’ In? x d.

Maﬁ. xsim 3.
L, ql_l' -

I:- - gy, vt -4
JEO0E X .

v2-xdv xcos” xd.

"ATCSIN 'ull;

.an: Tx =1 d. .
- lgl"l - tll';
.13.;,:,.5;,5[,; E‘r!i!iﬂ%u'.':'.
cos(In x)dx. .a-‘r’ dr.
l1'||:l-.|'l X+l Jr:|-r.lf=.'. Lu,”dr
¥ * 30X
.:ngln-lfr. .'rlnl_—'r.-.ir.
. . | +x
cos® (In x)dx. xarctgirdr.

Bonipocel 1 3agaHus 1J1 KOHTPOJISI 3HAHM.

1. Kakue MeToabl MHTETpUpPOBaHUS Bbl 3HAaeTE?

2. Kakue ¢popMybl u3 TaOIUIEI HHTETPUPOBAHKS BbI 3HAETE?

3. YUem oTau4aeTcst METOJI MHTETPUPOBAHUS 110 YACTSIM B HEOMPEIEICHHOM UHTErpaje ot
paHee U3y4eHHbIX METOJ0B?

Tema 9 « OnpenesieHHbI HHTErpag. MeToabl HHTETPUPOBAHMSI»
IIpakTnyeckoe 3aganue 1:

BbruncnuTh HHTETpalibl pa3IMuHbIMU CIIOCOOaMHU.

DTaIbl BBIITOJIHEHNS 3adaHusA:
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c?

£y —
II".'.:" — 16 o,

?J;dr

—_—
dr—1

i
2 f
II'\'] -z,

xlnxdy,

1
xe d,

-1

Bomnipocsl u 3agaHus 1J1 KOHTPOJISI 3HAHM.
1.Yto Ha3pIBatOT KpUBOJIMHENHON Tpanenuei?

a

. jﬂ.’“ &in x o,
0
e

]

rsinxcosydr, | Ii;u-s!':sin rdr, . I

j4x+2

le—]

o Jarctg x .
o

&2

. IE; + 3)sin x o,
b

T
x*sinx

42

.

2.YT0 Ha3bIBAIOT ONPEICIICHHBIM HHTETPAIOM?
3. Ilo xakoii popmysne BEIYHCISAETCS ONpeieeHHbIH HHTEerpan?
4. Ilepeuncnure CBOMCTBA OMPEAEICHHOIO0 HHTErpaia.

5. Tlepeuncaute U OXapakTepU3yWTE€ METOAbl MHTETPUPOBAHUS B OINPEAEICHHOM

UHTETpae.

Tema 10 « [IpuJjioxkeHue onpeaeeHHOT0 HHTErpaja K BoIYMCJIEHUIO TUI0IIAei
IVI0CKUX Guryp»
IIpakTuyeckoe 3axanme 1:
BrerancnuTh miiomaay obnactelt, orpaHUYeHHBIX rpadukamMul 3a1aHHBIX (QYHKIIUH.
Ortansl BBINOJHEHUS 3aJaHUS:

1

2. y =
* =
4. =
5. y =
. ¥ =

Bonipocskl 1 3agaHus 11 KOHTPOJISI 3HAHM.

. p=32-22

Iz,

gin oz,

VT,

.]I|'=

— 3T,

3/ x, x
—4y

0, - A
CcosE, &
1/x, x

In 4.
0 (x=0)
16.

1.Yrto mpou3zoiieT, eciiv TOMEHITh MECTaMHU TPEeAeIIbl MHTETPUPOBAHUS?
2. UTto mpou3onIeT, €ciii OTPE30K HHTErpUpOBaHus [a,b] pa3OuTh Ha ABE YaCTH TOUKOH

3. Ecm monpiaTerpansHas GyHKIUS Ha oTpe3ke [a,b] He MeHseT 3HaK, TO KaKOW 3HaK
MMeeT UHTerpan?
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4.Chopmynupyiite hpopmyny Hetorona — JleliOHuma.
5. Kak BBIYUCIUTG TUIOMIAAL QUTYPHI, 3aKITIOYCHHON MEX Ty rpadukaMu ABYX QyHKIIHiA?

Tema 11 « HaxoskaeHne HHTErpajaoB»
IIpakTnyeckoe 3aganue 1:

~
\ «HMuTerpuposante GyHKUHH 01HOH NepeMeHHOI»
/ \ 19 — BapuauT
N HaitT HHTerpans! cieayomix GpyHKUHii:
Lo[-7%ar . 6. [
\,"2\' + 1
o1 1) NI
2. J.[x’——de 7, J", dx
4 3
X ox x' =1
n
/3. J-ﬁrsx}z7 dz 8 J-em“ sin x dx
b
f'T " R
v 4..J ({.r_ 9. |e tdx
4, 8yx? B
o \ S
5. 013 - | dk 10. [(x+1)e™ ax
/ \ 1+ k- ) b

KouTponbHas padora no teme:
«HuTerpupoBanne GyHKUHH 01HOH MepeMeHHOH»
18 — BapunauTt
~~_ Haiitn HHTErpasibl CACIYIOIMX PYHKLHI:

‘ 1. j(2—3u‘)du

rd
(5]
|
=
~
=S
:

\\' 3 T
| d Uy
v -
4, - 9. |le’ —
IS\ 1 0 )
[ 1 3 :
5. JLE: e ‘dz 10. {.\"Siﬂ.\'{i‘f
JVi—-z- / 0

Haxoxnenue nHTerpaion
Bonpocekl no teme UHTErpajibHOE HCUMCIEHHE
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Cdopmynupyiite nonsTue neppooOpa3HON GyHKIUH.

ChopmynupyiiTe TOHATHE HEOTIPEEICHHOTO HHTETpaa.

HasoBute cBOICTBA HEONPEIETICHHOTO UHTETpaJa.

Kakne MeToasl MPUMEHSIOTCS U1 UHTETPUPOBAHUS B HEOTIPEAEICHHOM HHTErpaiie?
Chopmynupyiite NOHATHE ONPEAEICHHOTO HHTETpaja.

HazoBure cBoiicTBa ONpeesIeHHOr0 HHTErpana.

B uem 3akirouaeTcs reoMeTpUUECKU CMBICT MHTErpasia’?

B uem 3axmrouaeTcst GU3NYECKUNA CMBICT HHTETpana?

Kaxue metoasl npUMEHSIOTCS UIsl MHTETPUPOBAHUS B OIIPEEIEHHOM HHTErpasie?
0. Kak mpumeHsieTcst HHTETpas JJIsl BBIYUCICHUS TUIONIAIeH TIIIOCKUX Guryp?

1. Kak npuMeHsieTcst UHTEerpajl sl BHIYUCICHUS! 00bEMOB TeJ BpareHus ?

RBOOONO AN E

Tema 12 « luckpeTrHas cayyaiiHasi BeJIMYUHA, €€ YUCIOBbIE XaPAKTEPHUCTHKI»
IIpakTuyeckoe 3axanme 1:

3TaHBI BBIITOJIHCHU S 3a1aHUS:

1. HaiiTu MatemMaTH4eCKOe OXHUJAHUE TUCKPETHOM CIIy4YalHOW BEJIMYHMHBI, 3HAs 3aKOH €€

pacrpeaesieHus:
X 2 5 4
p 0.4 0.35 0.45
2. JlaHbl 1B Ciy4aiiHbIE BEJTMYMHBI
X 1 2 y 0,5 1
p 0.7 0.8 p 0.8 0.7

HaiiTn MaTemaTu4yeckoe OKUJIaHUE BETUYMHBI 2X + 3y.

3. CrnyualiHple BEIMYMHBI X, Y M Z He3aBucuMbl. HaliTu aucnepcuto ciydaiiHON
BeNMuuHEI X + 4y — 82, ecim JI(x)= 3, A(y) =7, A(2)=1.

4. CnyyaiiHble BEIMYMHBI X, y HE3aBUCUMBL. HaiiTu aucnepcuio ciay4yailHbIX BEIUYMH X +
Syu3x + 6, ecmu JI(x) =2, [A(y)=6,

5. Jlucnepcust ciaydalHOM BeIMYMHBI X paBHa 5. Haltu nucnepcuro ciaeayrommx
BenuYMH: a) X — 1; 0) -2X; B) 3x + 6.

6. CiryuaiiHas BeJIMUMHA 33/1aHA 3aKOHOM paclpeleleHUs
X 2 4 3
p 0.4 0.5 0.1

Haiitu cpegnee kBagpaTUUHOE OTKIOHEHHUE.

7.Beioupator 10 xopoB u3 100 ans coaum Ha msicokomOuHaT. Kaxmoe u3 10 KUBOTHBIX
MOJKET ObITh 00NbHBIM. ONIpeAETUTh CIy4YaliHyI0 BEJIMYUHY U TIEPEYUCINTD BCE €€ 3HAUCHUSI.

8.Bo3MokHBIE 3HAUCHUS CITy4aifHOW BETMYUHBI TAKOBBI: X1= 2, x> = 0, x3 = 3. lI3BecTHEI
BEPOSATHOCTH TIEPBBIX JBYX BO3MOKHBIX 3HaueHud p; = 0,4, p, == 0,15. CocraButh 3aKOH
pacrpenciieHust JTUCKPETHOU CIIy4allHOM BEJIUYMHBI X.

9.Ha oTKOpMOYHOM >KMBOTHOBOJIYECKOM KOMILIEKCE OBLJIO OCYIIECTBICHO KOHTPOJIbHOE
B3BemmBanue crajna ceuHedl u3 100 ronos. [lomydensl crnenyroume pesynbrarsl: 40% HUMEOT
Mmaccy 55 kr, 26% —60 xr, 14% — 65 xr u 20% — 70 xr. OnpenenuTs TUCKPETHYIO CIYyYalHYIO
BEJIMYMHY, XapaKTEPU3YIOILIYI0 BAPbUPYIOUIUN MPU3HAK — MACCY KMBOTHOTO M 3aIMCaTh €€ Psif
pacrpeneeHus.

10.Ha onpITHOM 101 CIy4ailHO BBIOMPAIOT KOJIOCKU PXKU U MOACYUTHIBAIOT YUCIIO 3€PEeH
B kojoce. M3 10 oToOpaHHBIX KOMOChEeB B 5 Obw10 12 3epeH, B 4-x mo 20 u B ogHOM 110 26.
Onpenenutb JUCKPETHYIO CIIy4alHYIO BEJIMUNMHY M COCTaBUTh €€ PsI/i paclpeacieHusl.
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11.N3mepenne nuamerpa 40 suil 1ano caeayronye pe3yabTaThl:

Hunamerp, Mm 52 54 56 58 60 62 64
Yucno aur 1 4 8 12 9 5 1
3anuIInTe 3aKOH  paclpelesieHusl  CIyd4allHOM  BEJMYMHBI,  XapaKTepU3YyIOIeH

BapbUPYIOUIMIA MpH3HAK — JUaMeTp sima u wu3o0pasute rpaduyecki,
MHOT'OYTOJIbHUKA PacIpeeIICHHUS.

12. 'V 26 KOpoB oIpeneisuid MPOLEHT COACPKAHMS >KMpa B MOJIOKE, IOJIYYHIIU
CJEeIYIOIINE PE3YIbTAThI:

% xupa 35[136(3,7|38|39|40]41|42|473
Yucmoxopos |1 |1 |3 |4 |7 |5 |5 |1 |1

CocraBbTe psll pacupenciieHUs CIy4YalHOW BEJIMYMHBI WM KaK €ro €mie Ha3bIBaloT,
BapUallMOHHBIA psll, XapaKTEpU3YIOIIUN BapbUPYIOLUN NpU3HAaK — % coaepkKaHMUs XKHpa B
MOJIOKE.

13. TlosiBneHNE KOJIOHMM MHUKPOOPTraHM3MOB JIAaHHOTO BHJAa B OINPENEICHHBIX YCIOBUAX
oleHuBaeTca BepoATHOCTHIO 0,7. CocTaBUTh pacnpenesieHue BEPOSTHOCTEN MOSBICHUS KOJIOHUHU
MHUKPOOPTaHU3MOB B IIECTU HayJaudy B3ATHIX MpoOax. (BeposTHOCTh I KaXI0To 3HAUCHHS
CITy4aliHOHM BEJIMYHMHBI — YKCIIa TIOSIBJICHUST OaKkTepuil HaxomaTces 1o ¢hopmyse bepuyim).

14,  PauMoH ¢ NOHMXEHHBIM COJIEP’)KaHUEM HMOJa BbI3bIBAECT YBEJINYECHHUE IIUTOBUIAHBIX
xene3 y 60% >KuBOTHBIX. JJIg 3KCIEpUMEHTa HYXKHO 3-X XKUBOTHBIX C ATHM 3a00JIeBaHUEM.
[lycth X — 3T0 ciyyaliHasi BEJIMYMHA, PaBHAS YUCITY )KMUBOTHBIX, UMEIOLIUX YBEIMUEHHYIO JKEIE3Y
u3 3-x BblOMpaeMmbIxX. [lepeuncnuTh ee 3HAYEHHsS] U COCTaBUThH €€ PSJi paclpeneseHUs, eciu
U3BECTHO, YTO BEPOSTHOCTh MJI1 KaXKJOTO 3HAYEHUs ClIy4dailHOW BEIMYMHBI HAXOAWUTCS IIO
dbopmyne beprymu.

15.Ilyctp wu3BectHO, uTO B Beape Boasl umeercs 10000 Oakrepuii. BepostHocTb
HaxOoXJeHus OakTepuii B CciaydallHBIM 00pa3oMm BblOpanHoW kamie p = 0,001. Haiitu
pacripenienieHue BEpOSTHOCTEH uyucia OakTepuil X B Hayaady B3sATOM Karuie. (BeposTHOCTb ams
Ka)XJIOTO 3HaUeHUs X HaxoauTcs 1o ¢popmyne [lyaccona).

16. B mnonynsauum oxupgaercst poxzaeHue 20  IeTEHBIIIEH.
MaTEeMaTUYECKOEe 0’KHMIaHHE MOSABJICHHS OJHOMNOJIOr0 IOTOMCTBA.

17.]Ins HEeKOTOpOH momyisiuuu KHUBOTHBIX, 20% uMeroT M30bITOUHBIA Bec. M3 3Toi
MONyJISAUK caydaiiHo BeiOuUpatoT 50 ocoOeii. KakoBo okuiaeMoe 4uciio )KUBOTHBIX, Y KOTOPBIX
0OHapyXUTCs U30BITOYHAS Macca.

18. CnyyaitHas BeJMUMHA X, XapaKTEPU3YIOIIas BapbUPYIOIMINNA MPU3HAK — BEC 3€pHA U3
HEKOTOPOU MPOOBI UMEET CIEAYIONTNH PsT pacripeIeICHHS:
X 30 40 50
p 0,1 0,4 0,3

Haiitu MatemaTnyeckoe OKUIaHUE Beca 3€pHa.

19. Ha ¢epme ObUI0 IPOU3BEIEHO KOHTPOJIHLHOE B3BEIIMBAHUE TENAT. BBUTH MOTy4YeHBI
cnenyromue pe3yiabTarsl: 20% tensat umenu maccy okoso 300kr, 30% mpubausurtensHo 250 kr,
10% — 200 xr, 15 % - 180 xr u 25% — 160 kr. 3anucaTh 3aKOH pacHpeeNeHHs CIy4aifHOU
BEJIMYMHBI, XapaKTEPU3YIOIINI BapbUPYIOIIUM MpHU3HAK — Macca TensaT. Haltu maTeMatndeckoe
OKUJAaHUE MAacChl TENAT, JUCIEPCUI0 U CPEJHEE KBAaJApPaTUYHOE OTKIOHEHHWE OT HOPMAJIBbHOU
MAacchl.

20. B rpynme u3 26 KOpOB OIpeNeNsiId MPOIEHT XKUpa B MOJOKe. bbuid momydeHs!
CJEeIYIOINE PE3YIbTATHI:

Py [IOMOILH

Hano onpenenurs

60
0,2

% xupa

3,5

3,6

3,7

3,8

3,9

4,0

41

4,2

4,3

Yucno

1

5

3

1

1
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KOpOB

3anucarth pA pacUpeleNICeHHs CIIy4allHOM BEJIWYMHBI, XapaKTEpU3YIOLIEW IPOLEHT
coZepXkaHus XKHMpa B MOJoke. HaliTm Maremarndeckoe OXUJAaHUE U CpEeAHEe KBaJpaTUUHOE
OTKJIOHEHHE JKUPHOCTH MOJIOKa.

21. Maremartnueckoe OXHAAaHHUE Macchl omHoro mnomumopa M(x) pasHo 0,1 kr.
MareMaTHueckoe OXHJaHUE YKcia MOMUIOPOB Ha Kycte M (y) paBHO 18, a MaTtemarmueckoe
OKMJIaHWE 4YHCJIa KYCTOB Ha ydacTke M(Z) paBHo 150. Halitm maTemaTudeckoe OXHIaHHE
CYMMAapHOTO YpOXKasl C y4acTKa.

22. N3 caumaemsbix noMunopoB 20% umeetr macey 60 1, 40% - 70r, 30% — 30 r, 10%.—
90 r. 3a Hegemo ¢ 30% Bcex KycTOB cHUMArOT 1o 3 moMuaopa, ¢ 5% Bcex KycToB — 1o 4
nomuzopa, ¢ 20% mo 5. CKONIBKO BCErO KUJIOTPAMMOB MOMHAOPOB OYAET CHATO 3a HENETIO C
ydacTka, Ha kotopoM umeercs 200 kyctoB?

23. KOJXO3HUK €XKEroJlHO OTIpaBJsSIeT Ha PBIHOK 1, 2, 3 wim 4 — X TensAT, mpuyeM
BEPOSITHOCTH OT/EJIbHBIX 3HAUCHUN YUCIa MPOJAAHHBIX TEJIST 37/€Ch TAKOBBI:
X 1 2 3 4
p 0,4 0,3 0,2 0,1

Ilena omHOTO TeNneHKa B pa3HbIe rojbl MOXkeT paBHAThCA win 200 py6. umu 300 pyo,
MIPUYEM BEPOSITHOCTH ATUX IIEH pPaBHBI COOTBETCTBEHHO 0,6 1 0,4.

KaxoBa cpenHss roioBasi BBIpyuka KOJIXO3HUKA OT MPOJAXKH TEIAT?

Bonipocsl 1 3agaHus 1J1 KOHTPOJISI 3HAHM.

1.Kakas BenuunHa Ha3bIBaeTCA CIydaitHON?

2. Kakas BeM4rHa Ha3bIBAE€TCS AUCKPETHOM?

. Kakas BennunHa Ha3bIBa€TCS HEMPEPHIBHOM?
. UTo Ha3bIBAIOT 3aKOHOM PaCHpEICTICHUS CITy4ailHON BETUYUHBI?
. B kakoM BuJie 3a71a€TCsl 3aKOH paclpeesIeHNs CIIy4aliHON BETMUNHBI?
. UTO Ha3bIBAIOT MATEMATUYECKUM OXKUJIAHUEM JUCKPETHOMN CIy4ailHOW BEITUYUHBI?
. Kakumu cBoiicTBamu 001ajaeT MaTeMaTHUECKOE OKUIAHNE CITyYaifHON BETMYNHBI?
. UTo Ha3bIBAIOT JUCTIEPCHEN AUCKPETHOM CIIy4YalHOW BEJTMYUHBI?
. Kakumu cBoiictBamu o0agaer aucrepcus cirydaifHONH BEIMYUHBI?
10. Hanmumimute hopmyny U1 HAaXOXKIEHUS CPETHETO KBAIPATHIECKOTO OTKIOHCHUS

Nelio cBEN lo) R0, BTSN OS]

JUCKPETHOM CIIy4allHOM BEJIMYUHBI.

Tema 13 « HenpepbiBHasi cjy4yaiiHasi BeJIMUMHA, €€ YHCI0BbIE XapaAKTEePUCTHKH
IIpakTH4eckoe 3aganue 1:
HaiiTu xapakTepucTuKku HENPEPHIBHOM CIIy4alHOM BETUYUHBI.
DTarbl BBINOJHEHUS 3aJaHUs:
1. VYcranoBute, Kakue U3 CIACAYIOMUX (YHKIUA TPEACTABISIOT CO00M (QyHKIUU
pacripenienieHus: HepephIBHOM ciy4aiiHo# BennuuHbl. [locTpoiite rpaduk Kaxaon u3 GyHKIMNA U
YKOKHUTE AUANa30H COOTBETCTBYIONIEH CIYYailHON BEJIMYMHBI:

e, x<0

F= 1,%)0

a)
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0,x<0

F(x)=<sin X,O(XS%

1)~
6) 2
0,x(-0.5
F(xX)=<x+0.5, —05<x<0.5
B) 1,x)05

2. TpeOyercs pa3paboTaTh MaTEMATHUECKYIO MOJIENb paclpeesieHns NTHYbUX THE3] B
HEKOTOPOM MeCTOOOWTaHWHU. BeposTHOCTH TOro, 4To B Kpyr paauyca I (C LEHTpOM B JH000H
CJydaiiHO BHIOpAHHO# TOYKE) MoMajaeT XOTs Obl OJTHO THE3/10, OlleHHBaeTcs Kak F(x) =1 — e°r,
Yemy paBHa B 3TOH MOJIEIHN BEPOSTHOCTH TOTO, YTO B mipeaenax 0,1 KM OT ciydailHO BBIOpaHHOM
TOYKH OKXKETCS XOTsI ObI OTHO THE3/10?

3. CnyyaitHas BenuurHa X 3aJjaHa HHTErPaIbHON QYHKIIUEH pacipeneseHus

0,x{-1

F(x)= 1x+£,—l£xs3
4 4

1x)3

Haiitu BeposSITHOCTP TOro, 4YTO B pe3ylbTaTe MCHBITAHUS X NPUMET 3HAYEHUE,
npuHaIexkamiee narepsany (0, 2).
4. CnyuaitHasi BeTMYMHA X 3a7[aHa MHTETpaIbHOM PyHKITMEH pacipenencHus
0,x(-1

F(x)= 1x+l,—1£x32
3 3

Halitu BepoATHOCTH TOro, 4YTO B pe3yiabTaTe HCHbITAHUA X MPUMET 3HA4YCHHUE,
3axoueHHoe B uHTEpBae (0;1).

5. YcraHoBUTE, KaKHe U3 MPUBEICHHBIX HIDKE (QYHKUIUH MPENCTaBIAIOT cCOOOH (yHKINUU
IUIOTHOCTH BEPOSTHOCTH JJIsi HETIPEPhIBHON ciy4aiiHoi BennuuHbl. [locTpoiiTe rpaduk Kaxmoi
13 (QYHKIUHA TJIOTHOCTH BEPOSTHOCTH M HAWIWUTE JUAIa30H COOTBETCTBYIOIIEH CilydailHOM
BEJIMYUHBI

X _ <
F(x) = e*,—0o(x<0
2) 0,x)0
1 1
1——<x<—
f(x)= 2
6) 0, 6 npomusnom  cnyuae
Esinx0<x<7z
f(x)=42 T
B) 0,6 npomusnom cnyuae
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E(1—x2),—1<xs1

f(x)=14

r) 0

B IPOTHBHOM CJTy4ae
f(X)=l-%;—oo<X<+oo
f(x)=le‘x; —o0{ X{+w

e) 2

6. s xaxaoi u3 GyHKIHMHA ITTOTHOCTH BEPOSTHOCTH M3 YCIIOBHS MPEIBIAYIINCH 3a1a4u:
a) HaliiuTe COOTBETCTBYIOIIME (PYHKUMHU paCHpeAeSeHHs; B) HAMIUTE BEPOATHOCTH TOTO, YTO
CIIy4YailHbI€ BEJTMYMHBI IPUHUMAIOT 3HaUYeHUS Mexky O u 1.

7. Haliiure MareMaTudecKoe 0KUAAHUE U TUCIIEPCUIO CIIyYalHOW BEJIMYUHBI X, 3alaHHOU
WHTETpaIbHON (DYHKIIMEH pacrpeaesiCHUs :

0,x<0
F(X)=9x,0(x<1
1,x)1
8. 3a7aHa MIIOTHOCTh BEPOSITHOCTH HEKOTOPOU CIYYailHON BETUUUHBI
3
—X(2-x),0<x<2
F(x)=14 ( )

0, B mpOTUBHOM CiTy4ae

VYka3zaTp nMana3oH AaHHOW CIIydallHOW BEJIWYWHBI, HANTH €€ MaTeMaTH4YEeCKOe
0’KHMJIaHHE U JTUCTIEPCHIO.
9. IlponoymKUTENBHOCTh KW3HU PACTEHUM [TaHHOTO BHUJA B ONPEACICHHOM cpeie
npezcTaBisieT co0oi HempepbiBHYIO ciydaiiHyto BenumuumHy X. Ilycts (yHKIHMENH MIOTHOCTH
BEPOSTHOCTH JIJIs1 X SIBIIACTCS

1
f(x)=_—_g /120
) 120

10.CnyyaiiHas BennurHa X paclpeneseHa mo HOpMajlbHOMY 3aKOHY. MaremaThueckoe
oxuganue M(x) = 25, cpeqHee KBaJpaTHudeckoe OTKIOHEeHHEe 6(X) = 4. HailTu BeposSTHOCTH TOTO,
YTO B pe3yJIbTaTe UCIIBITAaHUS X PUMET 3HaueHue B uaTepBaie (17; 31).

11.B rocynapcTBeHHYI0 IUIEMEHHYIO KHHUTY 3alHCBIBAIOT KOPOBE TOJOBBIM YyJIOEM HE
menee 4200xr. Jlns omHoro maccuBa KopoB uMeeM cpennuit ynoud 3000 kxr u cpemHee
KBaJpaTHUECKOe OTKJIOHeHue ynosi Mosoka 800 kr. Kakoill NpoLeHT KOpOB 3TOr0 MaccuBa
nomajer B ['ocyaapCcTBEHHYIO MJIEMEHHYIO KHUTY, €CJIM CUUTaTh, YTO CIydaiiHas BETUYMHA X —
Y01 MOJIOKA, MOJYMHEHA HOPMAJIbHOMY 3aKOHY.

12.KakoBa BEpOSATHOCTh TOrO, YTO Ha Yy4YacTKE Jieca CO CPEIHEHl BBICOTOM IEPEBHEB,
paBHOU 9 M M CTaHJAPTHBIM OTKJIOHEHHEM, paBHBIM 0,5 M, BBICOTa JIEPEBhEB KOJIEOIETCS OT 8 10
10 M, eciii BeICOTA JIEPEBHEB MOAUUHEHA HOPMAJILHOMY 3aKOHY?

13.B maptum smu cpenHsas macca sul paBHa 59 T, cpeqHee KBaJpaTUYHOE OTKJIOHEHUE
paBHoO 6 r. CunTas, 4To BEC UL paclpenesieTcs 10 HOpMaIbHOMY 3aKOHY, OIPEIEIUTh MPOLIEHT
SIMI, UAYIIMX B 3aTOTOBKY, €CJIM B 3arOTOBKY MPUHUMAIOT siiiia oT 50 10 65 1.
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14.Cpennsist nmuna peiOsl 30 cm. 30% Bceil BbUTAaBIUBAaEMOM phIOBI UMEIOT JUIMHY OT 26
cMm 110 30 cm. Kakoit mporeHT ppid MMEIOT IJIWMHY, TMPEBBIMIAIIIYI0 35 ¢M, €CIM TPUHSATH, YTO
ClIyJaifHasi BeTUYMHA X — JUTMHA PBIOBI — MOAYMHEHA HOPMAIILHOMY 3aKOHY.

15.Cpennsast BbicOTa AEpeBbEB B polle paBHal2 merpoB. Omnpenenutb, HCXOId W3
IPEIIIOJIOKEHNS, UYTO BBICOTA JIEPEBBEB pACHPEIENSIECTCS 10 HOPMAJbHOMY 3aKOHY, KaKou
MIPOLICHT JIEPEBHEB POIIM MMEET BBICOTY, IPEBBIIAIONLYIO0 15 M, €Clu 1epeBbs BBICOTA KOTOPBIX
He gocturaet 10 M, coctasiusgeT 15%.

16.Mcxons u3 npearnoaokeHus, 4To pa3Mephl PbIObl MOAUYUHSAIOTCS HOPMAIBHOMY 3aKOHY
pacripesienieHus1, ONpeeNnTh, KaKOi MPOLIEHT U3 HUX OTKJIOHSETCS OT CpeAHero 0ojee, yeM Ha §
cM, eciiu 70% OTKIIOHSIETCSI OT HETO Ha 5 CM U MEHee.

17.5% Bcex s1070K M3 AaHHOW MApTUU OTKIOHSAETCS OT cpeaHero Beca s10s0k (120 r)
6osee, yem Ha 20 r. CuywmTas, 4TO pacmpeneiieHHe Beca SOJOK TMOMYMHSIECTCS HOPMAJTbHOMY
3aKOHY, HAWTH, KaKOW MPOLEHT sI0J0K numeeT Bec B npenenax ot 100 o 130 r.

Bonipocsl 1 3agaHus 1J1 KOHTPOJISI 3HAHM.

1.Kaxkas ciydaiiHas BEIMUYMHA SIBJISETCS HENPEPHIBHOM?

2. UTo Ha3BIBAIOT MHTETPAIbHON (DYHKIMEH pacrpeesieHs] HEMPEPhIBHOMN CIITyJIaitHOM
BEJIMYUHBI?

3. YUro HaswBaroT auddepeHnuanbHoi GyHKIUEH pacpeneeHus HepephIBHOM
CIIy4aiiHOM BEIMYUHBI?

4. Hanummre GpopMyiry HaXOKICHUS MaTEeMaTUUECKOTO OXKHUIAHUS HEMTPEPHIBHON
CIIy4allHOM BEJIMYMHBI.

5. Hammmmure Gopmyity HaXOKAeHUS JUCTIEPCUH HETIPEPHIBHOM CITYIaifHONW BEIMYHHBI.

6. Hanummre ¢opmynny CBsI3u HHTErpasibHON U tuddepeHnanbHon GyHKIun
pacrnpenesneHusl HEpPepbIBHOW CIy4ailHON BEJTMYUHBI.

7. Hanummmre ¢popMyily HOpMaJIbHOTO 3aKOHA PaCIpeeICHUs HEPEPhIBHON CIIydaifHOM
BEJINYUHBI.

8. Hanmmure dhopMyny HaXOXKJICHHS BEPOSTHOCTH TOMAaHUs CITy4aifHOM BETUYUHEI B
3aJlaHHBIA UHTEpBAJL.

9. Hanummre ¢opmyity mpaBuiia TpeX CUTM.

Tema 14 « BerunciieHHe XapaKTepUCTHK CJIY4aiiHBIX BeJIMYHH»

IIpakTuyeckoe 3axanme 1:

1. Beluncnenue xapakTepUCTHK CIIy4allHbIX BEJIMUUH

Bapuanr Ne 1

1. BexoxkecTh ceMsiH HEKOTOporo pacteHusi coctaisieT 80%. Haittu BeposiTHOCTH TOTO,
YTO U3 MATH MTOCEIHHBIX CEMSH B30HyT POBHO 5.

2. 3aBox ornpasui 5000 1oOpokauecTBeHHBIX U3AeNuil. BeposTHOCTH TOTO, YTO B MyTH
pazounu oxgHo m3nenue 0,0002. HaliTh BEpOSTHOCTH TOTO, YTO B MYTH OYJET MOBPEKIACHO 3
W3JIENHSL.

3. Ha onbritHOM mogsie ocestHo 150 cemstH. HaiiTi BepoSITHOCTh COOBITHSI, COCTOSIIIICTO B
TOM, YTO BCXOJIbl AayT poBHO 120 cemsH, €Clii yCIIOBHO CUMTATh, YTO KAXJI0E€ 36pHO B3OMIET C
BepOATHOCTHIO 0,9.

4. N3BectHo, uto 80% crneuuanucToB B pailoHE MMEET BhIcliee oOpa3zoBanue. Haiitu
BEPOSTHOCTH TOro, uTo M3 100 Haygady oTOOpaHHBIX YEIOBEK BHICIIEE 00Opa30BaHKUE UMEET OT 65
710 90 yenoBex.

5. Haiitu BeposiTHOCTH Toro, uto u3 500 mocesHHBIX ceMsH He B3ouuer 130, eciu He
BCXO0XKECTh CEMsIH OLICHMBAETCSl BEpOSITHOCTHIO 0,25.

Bapuant Ne 2
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1. BepossTHOCTE N3rOTOBIEHUS CTaHIAPTHOM AeTanu paBHa 0,9. KakoBa BEposTHOCTB, UTO
cpenu 10 nerasneil okaxeTcs OJlHAa CTaHAApTHAs JeTalb?

2. B nuenunoii cembe 5000 myen. BepostHOCcTh 3a00s1eBanus B TeueHue ausa pasHa 0,001
JUTSL KXKI0M muenbl. HaliTi BEpOsSTHOCTH TOTO, YTO B TEUSHHUH 3a00JICET TOIBKO 2 TTYEIIHI.

3. CraHOK aBTOMAarT JenaeT JAeTald. BepoATHOCTb TOro, 4YTO JAETalb OKaXeTCs
OpaxoBanHoO#, paBHa 0,01. Haiftu BeposiTHOCTH TOTO, 4TO cpeau 200 meranei okaxeTcs poBHO 4
OpakoBaHHBIX.

4. Bcexoxectp cemsH cocraBisieT 80%. KakoBa BepostHOcTh TOro, uro wusz 1000
MOCESTHHBIX CeMsH B30MayT oT 650 1o 7607

5. IlycTb BEpOSITHOCTh HapyIIEHUS TepMETHYHOCTH OaHkM KoHcepBoB paBHa 0,0005.
Haiitu BeposiTHOCTB TOTO, uTO cpenu 2000 6aHOK JBE OKAXYTCSI ¢ HAPYIICHHEM T€PMETUYHOCTH.

2. Bonpocsl 1o Teme Teopust BeposiTHOCTe

1. [lonsatue cmy4aiftHOTO COOBITHS.

2. Bunbl cirygaitHeIX COOBITHH.

3. Knaccuueckoe ompeneneHne BEpOSTHOCTH choydaiHOro coObiTus. CBolicTBa
BEPOATHOCTH.

4. [TonsiTne oTHOCUTENBHOM YacTOThl. CTAaTUCTUYECKOE OINPEAEIECHUE BEPOSATHOCTH.
CBOMCTBO YCTOMYMBOCTH.

S. [lonartue cymmbl ciydailHeIx coOblTuii. Teopema 0 BEpOSTHOCTH CYMMBI
HECOBMECTHBIX COOBITHIA.

6. [onnas rpynmna coosiTuii. Teopema.

7. [IpotuBomonoxHbIe COOBITHSA. TeopeMma.

8. He3zaBucumbie coObiTusi. TeopemMa 0 BEpOSTHOCTH MPOM3BEACHUS HE3aBUCHUMBIX
COOBITHH.

9. BeposiTHOCTB MOsiBICHUS XOTSI OB 0JTHOTO COOBITHS. Teopema. YacTHbIN ciryyaii.
10. 3aBuCHMBIE COOBITHA. YCIIOBHas BEPOSATHOCTHb. TeopemMa O BEpPOSTHOCTH
MIPOU3BEICHNUS 3aBUCUMBIX COOBITHIA.

11. ®dopmyra MoJTHON BEPOSITHOCTH.

12. BepostHocTu runores. @opmyisl balieca.

13. KomOunaropuka. Pazmemienns 6e3 nmoropenuid. [Ipumepsr.

14. [lepectanoBku 6e3 noBTopenuit. [Ipumepsr.

15. Coueranus 6e3 nmoBropeHuit. [Ipumepsr.

16. Pa3zmemienus ¢ nosropenusimMu. [Ipumepsl.

17. Couetanus ¢ moBTOpeHHUsIMU. [Iprmepsr.

18. [ToBTOpHBIE NcnbITanud. opmyna bepuymnu. CoiicTBa.

Tema 15 « Bapnanuonnsie psiabl pacnpenesenue. Ilokazarean Bapuanuu.
I'padpuueckoe nzodpakenune»

IIpakTnyeckoe 3aganue 1:

Otansl BHIIOTHEHUS 3aJaHUSA:

1. Yucnennast 00paboTKa JaHHBIX OJJHOMEPHON BEIOOPKU

Bri6opka X o6semom 100 nzmepennii 3a1ana TabauIei:




e Xi — pe3yabTaThl U3MEPEHUH, MXi — YaCTOTHI C KOTOPBIMH BCTpE-
YaroTCs 3HAYCHUS Xi.

1. ITocTpoUTh MOJUTOH OTHOCUTENIBHBIX 4acTOT Wi =mxi /N.

2. ITocTpouTh TUCTOTPAaMMY OTHOCHUTEIBHBIX YacTOT Wi =mxi /N.

MocTponts rpadux sunupeseckol Gy NKUHH pacnpeneresn

5 &5 7 10 1B
, Ay 203 8 7

3. HOCTpOI/ITI) IMOJIMTOHBI YaCTOT M OTHOCHUTECIIbHBIX YaCTOT BAPHUALIMOHHOI'O pAaa

¥ | 3 B T 9
a; 10 15 30 3 |2

4, HOCTpOI/ITI) TUCTOIpaMMBbI 4aCTOT W OTHOCHUTCIIBHBIX YaCTOT
BapHUAllMOHHOT'O psAaa

xi [35/136(3,7(138[39(40/4,1|4,2|4,3
mi

Bonipocsl 1 3agaHus 11 KOHTPOJISI 3HAHM.

1. M3 kakux yacTel COCTOUT BapUaLMOHHBIN psin?
2. Kakue nokazarenu Bapyualvu Bbl 3HaeTe?

3. OxapakTepu3yiTe NOHATHE BAPUAHT.

4. OnuIuTe NOJUTOH WJIM TUCTOTPaMMY YacTOT.
5. Onpenenurte MOHATHE YACTOTA.

Tema 16 « I'enepanbHasi COBOKYNHOCTb. BbiGopKka. JlMcKpeTHBIH U HHTEPBAJILHBIH
PSiABI pacnpeeseHus»

IIpakTnyeckoe 3aganue 1:

Dranbl BHIOJHEHUS 3aJaHUs:

1.ITpu n3MepeHusx B OTHOPOTHBIX IPYIIax 00CIeTyeMbIX MOTY4YEHBI CIEIyIOINe
BbIOOpKU: 71, 72,74, 70,70, 72,71,74,71,72,71,73,72,72,72,74, 72, 73, 72, 74 (1actoTta
nynbca). COCTaBUTh MO 3TUM PE3yJIbTaTaM CTATUCTUUECKUH Psifi pacipeieNieHus YacToT U
OTHOCHUTEIIbHBIX YaCTOT.

2. 13 oyeHpb 00IbIION TApTHH JeTajel n3BiIeueHa ciayvaiiHas Bbioopka oobema 50
MHTEPECYIONIMI HAC MPU3HAK X-pa3MepPhl eTallei, K3BMEPEHHBIE C TOYHOCTHIO 110 1cMm,
MIPEICTABIICH CIEAYIONIMM BapHOLIMOHHBIM psiioM: 22, 47, 26, 26, 30, 28, 28, 31, 31, 31, 32, 32,
33, 33, 33, 33, 34, 34, 34, 34, 34, 35, 35, 36, 36, 36, 36, 36, 37, 37, 37, 37, 37, 37, 38, 38, 40, 40,
40, 40, 40, 41, 41, 43, 44, 44, 45, 45, 47, 50. HaliT CTaTUCTUYECKUM UHTEPBAILHBIN PsIJT
pacnpeneseHusl.

3. Ha sx3aMeHe Mo UCTOPUM CTYJICHTHI MOTYUYHIIH OLICHKH:

344434

343544

552323

344533

545444

[TocTpouTh MUCKPETHBIN BapUAIMOHHBIN PsAJT pacTpeIe]ICHUs CTYICHTOB 110 OajljiamMm 1
n300pa3uTh ero rpaguueck.
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4.Bo BpeMsi BBIOOPOYHOM MPOBEPKHU OBLIO YCTAHOBIEHO, YTO MPOJAOIKUTEIHHOCTD OJHOM
MOKYIIKH B KOHAUTEPCKOM OTJIEJIe Mara3uHa Oblja TaKoi: (CEKyH/IbI).

7770828181

8275807180

8189756778

7376787376

82 69 61 66 84

7274828276

ITocTponTh MHTEPBANILHBIN BapUALMOHHBINA Pl PACIIPEAEIICHHS TIOKYIIOK I10
IPOJIOJKUTEIBHOCTH, CO3/1aB 4 TPYIIIBI C OAMHAKOBBIMU MHTEpBaaMu. OO03HAYUTh 3JIEMEHTBI
psina. M300pa3uth ero rpauveck, cl1enaTh BhIBOI.

5. Tlo nByM He3aBUCHUMBIM BBIOOpKaM, 00beMbl KOTOPBIX N1 = 10 u Ny = 20, U3BICUYCHHBIM

U3 HOPMAJIbHBIX T€HEpPaIbHBIX COBOKYNMHOCTEH X u Y, HalieHbl BbIOOpouHbIe cpennue: X =100
v o2 2 _
u Yy =120. T'enepanbhbie pucnepcun uszsectHel: o, =80 u o, =100. Tpebyercs npu yposHe

3HaunmMoctu 0,05 npoBepuTh HyneByro runoredy Ho: Xo = Y, IpM KOHKYPUPYIOLIEH TMIIOTE3E

Hi: Xo # Y,.

2. B pe3ynprare BHIOOPOYHON MPOBEPKHM KauyecTBa H3JEIMN OKazanoch, uro u3 100
uznenuii pupmel A O6pakoBanHbix 20, u3 200 ¢upmsr B — 32, u3 150 ¢upmsr C — 2. Ha ypoBHe
3HayuMOoCTH 0,01 BBISICHUTH, MOKHO JIM CYUTATh, YTO PA3JIUYUs B KQUECTBE M3ACIHUI Pa3IMYHBIX
(GUpM CyIIECTBEHHBI.

3. 1o 1ByM HE3aBHCHMBIM BBIOOpKaM, 00bEMBI KOTOPHIX N1 = 8 U Ny = 12, U3BJICUCHHBIM
U3 HOPMAJBHBIX TEHEPaNbHBIX COBOKymHocTedd X u Y, HalfeHbl BBIOOPOYHBIE IUCIIEPCHH

s>=08 u sj =0,4. IIpu ypoBHe 3HauumocTtu o = 0,05, mpoBepuTh HyNEeBYyIO rumnotTedy Hp:
ol = 0'5 (0 paBeHCTBE NUCTIEPCHiA), TP KOHKypupyomueii runotese Hi: o > 0'5 :

4. WmeroTcst clnemyionie JaHHBIE O KAa4eCTBE HOrypTa, M3TOTOBICHHOTO Pa3TUYHBIMU
dbupmamu (B 6amax): 45, 28, 32, 38, 36, 48, 43, 40. EcTs ocHOBaHME TOJIaraTh, YTO MOKA3aTellb
KayecTBa MPOAYKUWHU MIiecTo (GupMbl (48) 3aperucTpupoBaH HEBEpHO. SIBiseTCS 1M 3TO
3HaYeHNE AaHOMAJIbHBIM (PE3KO BBIAETSIOUUMCS) Ha 5%-HOM YpOBHE 3HAUUMOCTH?

Bonipocsl u 3agaHus 1J1 KOHTPOJISI 3HAHM.

1.Yto Ha3bpIBalOT reHePATbHON COBOKYITHOCTBIO?

2. Yto Takoe BrIOOpKaA?

3. Kakue cBoiicTBa BEIOOpKH BbI 3HaeTe?

4. Kako¥u psig pacnpenesieHus Ha3bIBAIOT JUCKPETHBIM?

5. Kakoli psa pacnpeneneHust Ha3bIBalOT MHTEPBaIbHBIM?

6. Kak mpousBecTu rpynmnupoBKY BEIOOPKH B HHTEPBAIBHBIN PSif?

Tema 17 « BerunciieHHe XapaKTepuCTHK BbIOOPKH»
IIpakTuyeckoe 3axanme 1:
1. BrruncieHnue XxapakTepuCcTUK BEIOOPKU
BapuanTt 1
1. ITo nByM He3aBUCUMBIM BBIOOpKaM, 00beMbI KOTOPBIX N1 = 20 u Ny = 30, U3BJICYECHHBIM

13 HOPMAJIBHBIX TeHEPAIbHBIX COBOKyIHOcTeH X M Y, HaiIeHbl BEIOOpOYHBIC cpeanne: X =120
v R 2 _
u y=130. I'enepanbubie aucnepcun ussectHsl: o, =70 u o, =90. Tpebyercss mpu ypoBHE
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sHaunmocTH 0,05 mposepuTs HyneByro runoresy Ho: Xo = Y,, IpM KOHKYPHUPYIOIIEH TUIIOTE3E

Hi: Xo # Yo-

2. B pe3ynprare BHIOOPOYHON MPOBEPKHM KauyecTBa H3IEIHN OKazanoch, uro u3z 200
uznenuii pupmer A O6pakoBanubix 20, u3 300 ¢upmsr B — 42, u3 150 ¢upmsr C — 1. Ha ypoBHe
3HayuMOoCTH 0,01 BBISICHUTH, MOKHO JIM CYUTATh, YTO PA3JIUYUS B KQUECTBE M3ACIHUI Pa3IMYHBIX
(GHUpM CyIIECTBEHHBI.

3. Ilo n1ByM He3aBUCUMBIM BBIOOpKaM, 00beMbl KOTOPBIX N1 = 10 u Ny = 15, u3BIEUEHHBIM
U3 HOPMAJBHBIX TEHEPaNbHBIX COBOKymHocTedd X u Y, HalJeHbl BBIOOPOYHBIE IUCIIEPCHH

s; =086 u s; =0,58. Ipu yposue suaunmocti o = 0,05, nposeputs Hynesyio rumoresy Ho:
ol = 0'5 (0 paBeHCTBE AMCTIEPCHiA), TIpM KOHKypupytomueii runotese Hy: o > 0'5 :

4. VmeroTcst cluemyioniue JaHHBIE O KAa4eCTBE HOrypTa, M3TOTOBICHHOTO Pa3TUYHBIMU
dbupmamu (B 6amnax): 41, 38, 42, 39, 37, 49, 44, 42. EcTs ocHOBaHUE T0JIaraTh, YTO TTOKa3aTellb
KadyecTBa MPOAYKUUHU MiecTo ¢upMbl (49) 3aperucTpupoBaH HEBEpHO. SIBiseTcss 1M 3TO
3HaYeHNE AaHOMAJIbHBIM (PE3KO BBIAETSIONMMCS) Ha 5%-HOM ypOBHE 3HAUUMOCTH?

Bapuanr 2
1. Tlo BeiOOpKaM oObemMoM N; = 12 w N, = 8 HaAWACHBI CpeaHUE pa3Mephl JaeTalei

coorBeTcTBeHHO X =133 wu Yy =145MM, H3roTOBIEHHBIX Ha TIEPBOM U BTOPOM CTaHKaXx.
YcTaHOBIEHO, YTO pa3sMep AETAIM, M3TOTOBJICHHBIM KaXXIbIM CTaHKOM, MMEET HOPMAJIbHBIN
3aKOH pacrpeneneHus. 3BecTHbl qucnepcuun axz =3u 0'5 =6 I IepBOTrO M BTOPOTO CTaHKA.

Ha ypoBHe 3naunmocTu 0,05 BBIABUTH BIMSIHUE Ha CPEJHUMN pa3Mep AETall CTaHKa, HA KOTOPOM
OHa U3rOTOBJICHA, IIPY KOHKYypUpYyroniek runorese Hi: Xo<y,.

2. Jlnd OLEHKM KadecTBa W3JENUN, W3TOTOBJICHHBIX JBYMS NPEINPUATUIMH, B3SITHI
BBIOOpKH N1 = 150 1 Ny = 400 u3aenwmii. B 3THX BRIOOpKaX 0Ka3aa0Cch COOTBETCTBEHHO M1 =10 u
m, = 25 O6pakoBanHbIX u3aenui. [Ipu ypoHe 3Haunmoctu 0,05 MpoBEpPUTH HYJIEBYIO THIIOTE3Y
Ho: p1 = p2 = p 0 paBeHCTBE BEpOSITHOCTEH H3TOTOBICHUS OpaKOBAaHHOTO H3ENHs 000MMH
3aBOJaMU MPU KOHKYpUpyrolen runorese Hy: p1> po.

3. Ilo Tpem He3aBHCHMBIM BBIOOpPKaM, 00BeMbI KOTOphIX N3 = 17, ny; = 20, nz = 15,
U3BJICYCHHBIM M3 HOPMAJbHBIX TI'€HEPAJIBHBIX COBOKYIHOCTEM, HaWJIEHbl HCIPABICHHBIE
BBIOOPOYHBIE JUCIEPCHUU, COOTBETCTBEHHO paBHbie 2,1; 3,3; 4,4. TpeOyercs mpu ypoBHE
3Haunmoct 0,05 mpoBepuTh TUIOTE3y 00 OTHOPOIHOCTH TUCIICPCHUH.

4. Nmerotcs crienyriompe TaHHbIe 00 ypOKaWHOCTH PXM Ha 7 ONBITHBIX Y4YacTKaxX
OJIMHAKOBOTO pa3mepa (1/ra): 25,6; 26,1; 35,8; 30,2; 32,2; 29,4; 26,3. Ectb ocHOBaHHE
Iperoiaratb, 4T0 3HAUYCHHUE YPOXKAWHOCTU TpPEThero ydactka x* = 35,8 3apeructpupoBaHO
HEBEpHO. SBisieTcs 1M 3TO 3HAaUEHHE aHOMAJIbHBIM (PE3KO BBIACISIIOMIMMCS) Ha 5%-HOM YpOBHE
3HAYUMOCTU?

Bonpockl mo Teme JjieMeHTbl MaTeMAaTH4€CKOM CTATUCTHKHU
JlokanpHas Teopema Myaspa — Jlannaca.

Nurerpansnas Teopema MyaBpa — Jlanaca.

3aK0H PEeIKUX COOBITHIA.

BeposTHOCTH OTKIIOHEHUS! OTHOCUTEIBHON YaCTOThI OT MIOCTOSTHHON BEPOSTHOCTH.
CnyyaliHble BEIMYUHBI. J{IUCKPETHBIEC U HENPEPHIBHBIEC CyYalHbIC BEIIMUUHBI.
3akoH pacnpenenenus. Pan pacnpenenenus. MHOTOYTOJIBHUK paclpeiesiCHUs.
bunoMuHaNBHBIN 3aK0H pacnpenencHus. llpumepst.

NGO~ WNE

Pacnpenenenue Ilyaccona. IIpumepst.
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9. YucnoBble XapaKTEpUCTUKHU CIy4aWHBIX BEIWYUH. MaTeMaTudecKoe OKHIaHUE.
CaoiicTBa.

10.  YwucnoBsle XapakTepuCTHKH COydaiHbIX BeauduH. Jlucnepcus. CBoiicTBa.

11. Ywucnosele xapakTepucTHKHM CilydaliHbIX BenmuuH. CpemHee KBaIpaTHYECKOE
OTKJIOHEHHE.

Tema 18 « UTOorosoe TectupoBanue»
IIpakTnyeckoe 3aganue 1:

1.Bapuant
1. TpeyronbHas MaTpuiia UMEET BUI. ..
2 00 4 1 3 1 00 111
a)|0 3 0 6)|0 2 1 B)|0 1 O Nnilil1l
0 0 4 0 01 0 01 111
2. Onpenenurens 34 PaBeH...
a)-10 0) 10 B) 2 r) 1
4a+1 0 O
3.0mpenemutens | 0 -1 0/=0, mpu a paBHOM...
0 0 2
a)-0,5 6) 0,5 B)-4 T1)-025
-3 5 7
4 Jlanamarpuna 4=| 6 -1 2| cymma ajjtaps paBHa...
8 -4 9

a)-3 0) 1 B) -1 r)-7
5. Ecnu (X, Vg ) - peIICHHUE CHCTEMBI JINHEHHBIX YPaBHEHUIN

x+2y=-3

3x+2y =5
TOTrJla Xy — Vo PaBHO...
a) -0,5 0) 7,5 B) 0,5 r)-7,5

2 —
Lim 2~ 25

6. 3HaueHue npenena +% 2(x~5) paBHoO...
a)0 0)5 B) 10 T) o

/9—x
7. Hana ¢yHKIUA Y = —4 Torna, ee O00JIaCThIO OMpeACNeHUsl SBISICTCS
X+

MHOXKECTBO...

a) (-o0; -4) U [9; +o0) 0) (-4; 9] B) (4; 9] r) (-4, 9)
Lim(l+ij

8. Mpemen "\ 2X) pagen. ..

a) e 6) e B) e’ r) e*

9. dyukius y = f(X) siBnsercst yObIBaroIeii Ha HHTEpBaJIe, €CIM Ha 3TOM HHTEpPBAJe. ..
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o 0 (x)> 6 | (x)>0
» F(X)< o F'x)=
 5x® —3x+2
10. Hpexen > 3X" +X—=9 pagen...
2 5
a) © 6) -3 B) 9 r) 3
y =X +4x2 -2

11. HpOI/IBBOI[HaH byHKUIHIT UMeEeT BULL. ..

—+2X 4x + 1
a) 2\/_ B) Vx

1
—=+8X —=+8x-2

6) 2\/; r) 2\/_
12.ITpousBoauas npousseneHus (x + 2)e* pasua ...
%) —e* - (x+1) B) et (¥ +2x+ x?)
6) e I‘) ex'(X+3)
13. Touxoii nepernba pyukimu y = f(X) sBaseTcs Touka mpu mepexoie uepes3 KOTopyio. . .
a) f ( ) MEHSIET 3HaK 0) f ( ) MEHSET 3HaK
B) ( ) COXpaHseT 3HaK r) ( ) COXpaHseT 3HaK
14. TIpousBoaHast BTOPOTO Nopsiika GyHKIIUNA Yy =SIN2X yyreer BH/I...

4cos X COS 2X
a) B)
6) 4sin2x r) —4sin2x
16. ITpon3BoiHAs YACTHOTO paBHa...

u'v+uv’ u'v—-u'v u'v—uv’ u'v—uv’
a) vV 6 Vv r vV

17. HeonpenenéuubIit I/IHTeraJI (4x 9\/—}1
a) 4+9\/;+C 6) 2x2 —TxAx? +¢ B) 4x? +9\/_+C r 2X2+77/X2+C

N [/ In xdx
18. Heonpenenéuusplii UHTETpa paBeH

Ex\/;lnx—ﬂx\/§+c Ex\/;lnx+c g\/Y—\/;+c &Inx—%x X +C

paBeH. .

a) 3 9 6) 3 B) 3 r)
1 2
-3)
19. Heonpenen€éuupiii HHTErpal X X paBeH...
1 2 2 1
InXx+—-+c¢ —X+—+¢C InX——-+c Inx+—+c
a) X 6) 3X B) 3X r)
. . I 3R/2x +1dx
20. Heonpenen&uusbiit I/IHTeraJI

aBe
) R/(2x+1)* +¢ 5) 4V (2x+1) V (2x-+1f ry ¥2x+1+c
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jsin 7xdx

21. HeompenenéHHblil HHTErpal paBeH. ..
1 COS7X+C .
a) [ 6) COS7X+C p) 7COS7X+C ) SIN7X+C
—dé/ =e “dx
22.00umuit naTerpan auddepeHnaaTbHOT0 YpaBHEHUS cosy UMeeT BHUJI...
N b e +C
a) ctgy=e" +C g) COSY
5) tgy=—-e*+C r) tgy=e*+C
i I_ 2
23. Topsinok nuddepeHImatbHOr0 ypaBHEHUS 4y"'-2y'=3x paBeH...
a) 4 B) 3
0) 7 r)2

24. Jlano nuddepeHnuanbHOe ypaBHEHHE "3y +2y=0 1orma COOTBETCTBYIOIIEE
eMy XapaKTepPHCTHYECKOE YPABHEHHE HMEET BUJ ...
1) K2—3K+2=0’ 2) K2+3K—2=O, 3) 2K2+3K+1=0’ 4) k?+3k+2=0

24y —
25. JluddepennuanpbHoe ypaBHECHHE cos ydx —x"dy =0

MEPCMCHHBIX CBOAUTCS K YPABHCHHUIO. ..
dx _dy cosydx _ dx _ dy
1) X cos® y | 9) COS ydx = xzdy’ 3) X - y’ 4) x>  cosy

B pe3yjbTaTe pa3JelieHUs

26. Jlano nuddepenunansuoe ypaBHeHHe y = 4, Torna GyHKIHA y = 2CX SBJISETCS €TO

pEeLICHUEM, TIPH C PAaBHOM. ..
1)2 2)1 3)-3 4) 4

0z
4 3 ~
27. Jlana ¢yHKUMs IBYX MEpPEMEHHBIX z=-3x"y +8xy , YACTHBIC IPOM3BOAHEIE OX K
oz
oy paBHBI. ..
%) —12x° +24y” . 48yx 6) —36x°y. —3x* +24y°x
) —12x3y+8y3; —3x* +24y°x r) —36x2y; 48yx
0%z
Eu? 3 -
28. Jlana ¢byHKIMS ABYX MEPEMEHHBIX Z=5X"y -4y X wacrHble MIPOU3BOTHBIC X g
0%z
oy

paBHHI. ...
a) 10Y . —24yx ) —24yx.10xy -4y .y 10y 5x* —12y*x r) 1Ox—12y2; — 24yx

29. U3 ypHBI, B KOTOPOW HAXOIATCA 5 OenbIX W 7 4EPHBIX IIAPOB, BEIHUMAIOT HayJaady
OJIMH TIap, TOT/Ia BEPOSATHOCTH TOTO, UTO ATOT I1ap OyAeT OenbIM, paBHa. ..

S S i
a) 1 6) 12 B) 13 r) 7
30. U3 reHepanbHON COBOKYITHOCTH M3BJIeYeHa BhIOOpKa 00bEMa N=50:
X 1 2 3 4
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n. 10 9 8 n,

Tornma n, paBeH. ..
a) 24 0) 7 B) 50 r) 23

Bapuant 2

1. JIlnaroHanpHas MaTpula UMEET BUL. ..

2 00 4 1 3 1 00 111
0 30 0 21 010 111
%) 0 0 4 6) 0 01 B) 0 01 v 111

A = =
2. JlaHBI MATPUIIBI 2 4 u -12 . Torna matpuna A - B paBHa...

(0 —4j (0 —4J (O 2] (0 ZJ
a)16 6)32 B)12 F)34

3. Ilpu yMHOXEHHMHU ABYX MaTPUI IOJDKHO COOIOAATHCS YCIOBUE, YTO YUCIIO. ..
a) CTPOK MepBOH MaTPUIIbl PABHO YHUCITY CTOJIOIOB BTOPOH MaTpUIIbI

0) cTOJIOIIOB NEPBOIl MATPHULIBI PABHO YUCITY CTOJIOLIOB BTOPOI MaTPHULIBI

B) CTOJIOLIOB IIEPBOM MaTPUIbl PABHO YUCITY CTPOK BTOPOM MATPHILIBI

I') CTPOK IIEPBOM MaTPHIIbI PABHO YHCIY CTPOK BTOPOM MaTpHIIbI

1 1 1
A=|1 0 -1
. . . . 0 -1 1
4. Cucrtema JHMHEHHBIX ypaBHerm C OCHOBHOI MarpuIen
b= —1
BEKTOPOM TPABbIX YacTeH 0 UMeeT BUJI..
X +X, +X, =4 X, +X, =X, =4 X, =X, + X, =4 3x, =4
X, — X3 = —X, +X; =-1 — X, + X, =-1 2X, =0
2) X, + X3 =0 6) X, —X; =0 B) X, =X =0 r) 2%, =-1
B K 4
- 2 1
5. Marpuna HE uMeeT 00paTHOM, MPHU K PAaBHOM. .
a) 8 0) -8 B) 4 r) 2
3x +x+4
6. 3HaueHue npeaena H“" X —x-5 paBHoO. .
a)l 6)0 B) o r)3
Lim 2x% +6x -1
7. Ilpenen X + 2X +5 paBeH..
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1 s
a)- B 6)3 B) 1 r) O

8. beckoHeuHO O0JBIION Ha3bIBaeTCsl QYHKIUS, PEAET KOTOPOU paBeH. ..
a) 1 6) 0 B)o T)C

. tg4x
lim=
9.Tpemen x>0 11X papen...

1 4
a) 11 6)11 B0 12
. x*-9
lim
3 3(x —3)

10. Ilpenen paBeH...
a) © 6)0 B) 2 r) 6
11. TIponsBoaHasi BToporo mnopsiaka GyHKiuu y = Sin3X paBHa ...

a) 9cosXx 0) 9sin3x B) 3C0SX r) -9sin3x
X

12. TlpouzBonHas ¢pynkuuu f(X) = paBHa...

(o) _ a2X iy — oX
o frx)=¢ 5 F(x)=¢

' _ x? (v _ 9aX
o F'(x)=2x-e o frx)=2e

13, Bro Y'(9 y(x)=x* ~3x-1
: past IPOU3BOIHAS byHKUIIT HUMEET BUL. ..

a)y=1 6)y:2 B)y=3 r)y:O

14. IIpou3BoaHAast NPOU3BEICHUS PaBHA. ..

ayu+v o)uv+u'v B)U +V r)u'v+uv'
v X

15. IIpousBonHas GyHKIUU Y=X"® umeer un...

a) 2x-€" +x*-e* @) 2x+e* g 2x-e" ) 2x-e' —x*-e"

J'(Afex — _12 de
16. HeonpenenéHHblii UHTETpai Sin™ X paBeH...
X 1

al)ex—tgx+c 6)4ex+20tgx+c B) 2sin x r)4ex+ctgx+c

J. x3/xdx

17. HeonpenenéuHueplii UHTErpal PaBeH...

4 2
gx“\/;+c . X1 —=+C
9 6) X'NXx+c 5 4 x T ) xx

a) ) ) )
dx

18. Heonpenenéuuslit uurerpan Vv 4x+1 paBeH...

1 1 Vax+1 4x+1
= +C  ————+C +C +c
a) 8Vax+1 6) 8vax+1 B) 4 r) 2

I(GX —1)dx

19. Heonpenen€éuuspiii MHTErpal
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—X+C . -
a) In6 6) 6" +C p) X6 +C ) In6

+X+C

. _[ e >*dx
20. HeompenenéHuublit HHTErpa paBeH. ..

1 3
————C S e
a) €7 +c g) VX' +1 By W2x+l+c oy x

21. Jano nuddepenunansuoe ypaBuenue y'+15y'+2y = 0. Torma cooTBeTcTByIOILIEE EMY
XapaKTEePUCTHUECKOE ypaBHEHNE UMEET BHI. . .

a) k> +15k-2=0 B) k? —15k —2=0
6) 1+15k +2k* =0 r) k? +15k +2=0.

22. Jlano nuHeliHOe ofHOpoAHOE nuddepeHmanibHOe ypaBHEHNE y +y —2y=0 ,
TOTJIa €ro 00IIee pereHNe UMEET BUI. ..
1) c,e’* +c,e* 2) c,e ?* +c,e*

—X

—2X
3) ce +C,€e ’ 4)

1 )

c,e’* +c,e
23. O6miee pemenue auddepeHInaTbHOTO YpaBHEHUS y =9y +6Y =0 cer BHU]I...
Y= e?(c, cos3x + ¢, sin 3x) ’ 2) Y= e¥(c, cos 2x + ¢, sin 2x) ’

-3 -2 3 2
3) Y =Ce “+c,e X, 4) y=c,e” +c,e”

o 2
24. Jlano puddepeHIHATIbLHOE YypaBHEHHE y =(K+Dx , Toraa (yHKUUA

_ 3
Y = X" gpnsercs ero PELIEHUEM TIPU K PABHOM. ..

)1 20 3)2 4)3

eldy = L
25. O6mmit uaTerpan nuddepeHImaTb-HOr0 ypaBHEHHS X
_ e’ =—+cC _
1)y_Ln|x|+c, 2) X2y ey—Ln|x|+c, gy =x+c
oz oz
z =5x’y—4y°x X v Oy
26. lana ¢pyHKUIMA IBYX MEPEMEHHBIX , YaCTHBIC TIPOU3BOJIHBIE OX U

PaBHEI. ..
a) 10xy-4y. 5x* —12y?x 6) 10y. —24yx 10x—12y2; 10y ) -24yx.
10x —12y°

0%z
_ 4 3 -
27. lana GyHKIMS IBYX MTEPEMEHHBIX z=-3X"y +8xy , YaCTHBIE TTPOU3BOIHBIC ox* gy
0%z
2
oy PaBHBI. ..
a) 48YX. ~12x° + 24y 6) ~12x°y +8y°. —3x* +24y°x
) —36x2y; 48yx r) —36x2y;—12x3 +24y°
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_ 4.5 5
28. Jlama ¢yHKOUS IBYX nepeMeHHHxZ =-1Ix"y” - 2xy , CMeIIaHHasg 4YacTHas

0°z

npomssomas Y pasma
2) —-220x%y* —10y* 6) —290x"y*® — 40xy* B) ~-132x%y°® r —55x*y* —10xy*

29. JlBa cTpenka CTPEISIOT MO MHUIIEHH. BepoATHOCTh momajaHus B LENb y OJHOIO
ctpenka 0,7; y apyroro — 0,8. HaiiTu BepOSTHOCTB TOTO, UTO LI€Th OyAET MOopaxeHa.

a) 0,8 0) 0,7 B) 0,96 r) 0,94

30. MaremaTiu4eckoe 0KUJaHUE TUCKPETHON CIIy4aliHON BEJIMYUHBI, 3aJaHHON 3aKOHOM
pacnpeneleHus, paBHo. ..
X 2 B 8
P 102]03]05

a)5 6) 15 B) 5,9 )1

4.1.3 TectupoBanue
TectupoBanue MCHONB3YETCs TSl OLEHKM KaueCTBAa OCBOCHUS OOYUYaIOIIMMCS OCHOBHOM
npodeccHOHaIbHONM 00pa30BaTENIbHOM TPOTrpaMMBl 1O OTAEIBHBIM TeMaM WM  pasjeiaM
mucuuiuinebel.  Tect mpeacraBisieT  co0OM  KOMIUIEKC —CTaHAAPTH3UPOBAHHBIX — 3ajaHUH,
NO3BOJISIIOIIMK  YIPOCTHTh MPOLEAYPY HW3MEpPEHHs 3HaHUH W yYMEHHH 0O0ydarouiuxcs.
OOyuarouMesl BBIIAIOTCS TECTOBBIE 3a/laHUS C (POPMYJIHMPOBKOI BOIPOCOB U MPEUIOKEHUEM
BBIOPATh OJIMH MPABUIIBHBIN OTBET U3 HECKOJIBKUX BAPUAHTOB OTBETOB.

Ne OI1leHOYHBIE CPEJICTBA Kona u nammeHoBanue

TumnoBble KOHTPOJIbHBIE 3aJaHUS W (WJIM) WHBIE MaTepHalibl, HEOOXOMUMBbIC | MHIAMKATOPA KOMIIETEHIUU
JUIS OLCHKH 3HAHWI, YMCHHW, HABBIKOB W (WJIM) OIBITa JEATCIBHOCTH,
XapakTepU3yrIIUX cHOPMUPOBAHHOCTh KOMIIETCHIIMN B MPOIECCE OCBOCHUS

JIMCLUIIIMHBI
1 1. ITpn ymMHOXXEHMH ABYX MaTpHIl JOJDKHO coOmronarscs yciosue, uto | MJI-2 OIIK-1 Ipumensier
YUCIIO. .. 0a30BbIC 3HAHUS

a) CTPOK IEPBOI MaTPHILIBI PABHO YUCITy CTOJIOLOB BTOPOI MaTpHIIbI

6) cToJOI0B IEpPBOIl MAaTPHIIBI PABHO YUCITY CTOJIOIOB BTOPOW MAaTpPHIIBI

B) CTOJIOLIOB IEPBOM MAaTPHUIBI PaBHO YUCITY CTPOK BTOPOH MaTPHIIBI

I') CTPOK IIepBOH MaTPHIIBI PABHO YHCITy CTPOK BTOPOIl MaTpHUIIBI

2. Ecli Bce IEMEHTHI ONpe/IeuTes BIOPOro MOpsIka YMHOXKHATD Ha 4, | 0071aCTH dKOJNOTHH 1
TO HOBBIH ONpeneNnTe’b OyaeT O0IbIIe HCXOTHOTO ... MIPUPOJONOIb30BAHUS

a) B 4eTHIpe pas3a

0) B IIeCTHAIATH pa3

B) Ha 4EThIpE

T) Ha ECTHAALATh

3. Onpenenurens MaTpUIlbl ¢ aneMeHTamu al1=6, al2=4, a21=4, a22=3
HUMeeT 3HaUeHHe

€CTCCTBCHHOHAYYHOTO U
MATEMaTUYCCKOI'o IUKJIa
Ipyu pCUICHUH 3a/1a4 B

a)2

0)3

B) 4

r)-3

4. BeckoHeUHO Maloif Ha3bIBaeTCs (PYHKITHS, IPEaes KOTOPOM PaBeH. ..
a)l 6) 0 B) © r)C

5. lIpenen nocrosinHoM BenuuuHbl C paBeH...
a) 1 6) 0 B)oo 1)C

6. [Tpon3BoiHAS CYMMBI paBHa. ..

ayutv o)u'v+uv

B)u'+v' r)u'v+uv'
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7. IlpousBoaHAas MPOM3BEACHHUS PaBHa. ..

ayutv o)u'v+uv

B)u +v' r)u'v+uv'

8. IlepBooOpasnas mocrossHHOTO yncia C paBHa
autv G)u'v+u'v

B)u'+v' r)u'v+uv'

9. OmnpeneneHHBI MHTErpal BBIPAXEHUS 2X+5 C HIDKHUM IIpeesioM
UHTETPUPOBaHUS 2 U BEPXHUM IpefiesioM 4 paBeH

a) -20 0) -22

B) 20 r)22

10.BeposTHOCTH TOCTOBEPHOTO COOBITHS paBHa. ..

a)0 0) 1 B) 0,1 ) To0oMYy
YHCITY

[To pesynpTaram TecTta OOYYarOIIEeMYCSl BBICTABISIETCS OIEHKA «OTIUYHO», «XOPOIIOY,
«YZOBJIETBOPUTEIILHO» UIIA «HEYJIOBIECTBOPUTEIIBHO.

Kputepun oreHku oTBeTa JOBOASTCS OO CBEIEHUs OOyJarommxcs [0 Hadaja
TeCTUpoBaHUs. Pe3ynpTaT TecTupoBaHUs O0BSABISETCS 00y4aromEeMycsl HETOCPECTBEHHO TOCTe
€ro CJayu.

MIxana Kputepuu oneHuBanus
(% npaBUJIbHBIX 0TBETOB)
Ornenka 5 (OTIMYHO) 80-100
Orenka 4 (X0oporIro) 70-79
Orenka 3 (yIOBIETBOPHTEIHHO) 50-69
Orerka 2 (HEYJOBICTBOPUTEIHHO) menee 50

4.1.4 UuauBuayajbHble IOMAlTHUE 321aHUSA

NunuBuayanpHble JOMAalTHUE 3aJaHMsl, HCIOJb3yeMble I KOHTPOJIS 3HAHHMA
00ydJaronuxcs, IpecieayroT ABE IeJIH: 00yJarOIIyI0 U KOHTPOIHPYIOUTYIO.

[Ipy  BBHIMOTHEHMM  WHIUBUIAYaTbHOTO  JIOMAIIHETO  3aJaHus  OOydJaroIuiics
JIEMOHCTPUPYET 3HAHHE AITOPUTMOB PEIICHHsI THIOBBIX 3a1a4. OOydaromeMycss peKOMEHIYIOT
JaBaTh MOPOOHOE OMHMCAHUE XOa PEIICHUS 3a/1a4.

Ota hopMa KOHTPOJIS B TIOJTHOM Mepe OTBeYaeT MPUHIUITY WHAMBHIYATBHOTO MOIX0Aa B
o0OydeHuHu.

WuauBuayabHOE JOMallHEee 3aJaHue BBIIACTCS MO0 HM3yd4aeMoMmy pasaeny. Cpok
BBITIOJTHEHUST 2 Henenu. Bcee 3amaHust pa3inyHbl, YTO HCKIIOYAET TMEPENUCHIBAHUS 3aJaHUA
oOyyaromuMucs apyr y apyra. [lo okoHYaHHM CpOKa BBITOJHEHHS WHIAWBHIYaIbHOTO 3aaHUS,
0o0yJarmuMcsl Ha3Ha4aeTcs BpeMsl 3alllUThl MHANBUIYAILHOTO 3aaHMUS.

Hnouesuoyanvuvie oomauinue 3a0anus no pazoeny «iemenmaol 1UHEHUHOU an2edpvl»
B 3agauax 1-20 pemmth cucTeMy TpeX YpaBHEHHH ¢ TpeMsl HEN3BECTHBIMU P IIOMOIIH

ornpenenureneit, MerogomM ['aycca, MAaTpUYHBIM CITIOCOOOM.

2x—-3y-5z=1 X—3y+z2=2
1.93x+y-2z=-4 2.42X+Yy+32=3
X—2y+2=5 2Xx—y—-2z=8
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2X+3y—-2=2

3iX—y+3z=-4

11.

13.

15.

17.

19.

3X+5y+z=4
5x-2y+z=-1
2X+Yy+22=06
X-3y—-z=-5
2x—-y+3z=1
X+2y+2=38
4x-3y—-2z=-1
2X—-y+3z=3
X+2y+2=2
X-3y+4z=-1
Xx-3y-z=1
2X+y+z2=-7
2X—-y—-3z=5
2X+3y—-2=2
X+2y+3z=0
X-y—-22=56
X+5y—-z=-1
2X+y-2z=17
X—4y+2=0
3X+2y-z=3
X—y+2z=-4
2X+2y+2=4
2x—-3y+z=3
X+y-2z=4
3X-2y+6z=0

Hnoueuodyanvnvie oomauwinue 3a0anus no pazoeny «Inemenmst MamemamuiecKko2o

ananuza»

18.

20.

4x+3y—-2z=-1
3X+y+z=3
X—-2y-3z2=8

3X+3y+2z=-1
6.42Xx+y—-2=3
X—-2y-3z=4

X=2y+z=4
8.42X+y+3z=5
X+4y+z2=-2

3X+y—-2z=1
10{x-2y+3z=5
2X+3y—z=-4

3X+y+2z2=-4
12.ix-2y—-z=-1
2X+3y+2z=0

3X—-2y+2z=3
14.92x+y-z=-5
5x-y+3z=4

2x—-3y+3z=0
16.9x+y—-2z=-7
X—2y+32=3

X+y—-2z=1
2X+3y+2=0
X=2y—-z2=17

X+2y—-4z2=0
3X+y-3z=-1
2X—-Yy+5z2=3



B 3amagax 21 — 40 HaiiTh yka3aHHbBIE TPEICITbI.

. 3x?-5x-2
21. a) ||n‘]—22_x_6

X—2

arctg2x

B) [im

x—0 4

2x? +15x + 25

22.a) hi
)IXLI,TJ 5—4x—x?

1-cos4x

B H —_—
) lem 2arcsin? 2x o
. 4X*+7x+3
23.a -
) IXLII] 2x% +x-1
5) I. arcsin 2x
1M~
. 2X2—9x+9
24.a _
) |!£!1 x> —5x+6
5) I. sin 3x
XIH)’I tg5x
25.3) i 5x—Xx2—4
' XIH] X2 —2x—8
. tg®x
B
) lemsinZX
. x>-2x-8
26.3) lim

o 2X% + 65X+ 2

6) lim

N [im

. 2x?—3x+1
0 lem 3x2 +x+4

. (2x=3\"
r) Ilm(2x+5j

5x% —2x +1
o 2X2 4+ %x-3

3x+2)2‘*
3x-4

. 3-2x—x?
%) IXILD X% +4x+1

) 4x+3)°
D lim| 4

X—

. 3x*-5x+4
ONm=am

. 2x+5)*
Dlim| 5,

X<—0

. 2X*+x-4
©) Ilm3+x—4x2

. 5X—1 2x+1
D 1im{ 5,3

x> —7x+1

6) lim

2
te IXT+X+3
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tgx —sin x

3x—1)\"
2 lim= ) 'JII‘(BX 4)

. 3x?-2x-1 . 3x*+5x+4
27.a B ——— 0 _—
) I!m X2 —4x+3 ) lem 2x% —x+1
9 i sin? 3x T (2x—7j4X+1
M2 2x M5 =3
6—Xx— x> 2x% = 2x +1
28.a _— _—
Mimz 53 )|1203x A%+ 2
9 [ 3x o li (4x+1)k”
Lnﬂ arcsin 6x X'[P 4x -3
x3 -1 . 5-2x-3x?
29.a B 0 _—
)|!m5x —4x-1 HLII] X?+Xx+3
D i 1—cos6x 9 i 5x—2)
le XSsin 3x X'L[‘ 5X+3
. X*+2x-8 x> —3x+4
30.a _— _—
Vim— s )lezx T 5x—1
2 4—x
B) |imsin 3xctg5x r
) IXIDO] : )lem[x-l-sj
31. )| —X6 )i &
g1 vy xl—>r£]\/l—4x—3
Xtgx . 3\
1- 2
2 leml cos4x r) IXIID( x+4]
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4x +4
32.a) ||n'|—4
X—2
. arctg3x
B
) “m 6x
) x3+8
33.a
) |XLI’_T21 X2+ x—2
. tg
B
) '!E!‘ 5x°
34. 2) || —-7x+10

ros X2 —10x+25

B) | |m xctg4x

x—0

x—5)*
35.a (
”![P x? -3x-10
. Sin4x
B) |
x—0 th
—6X+9
36. a)
I>!a3 _27
1-cosx
B) Ilrp
2
37 a)| 2X°+X-3

Hl X% —2x+1

V2X+3-3

0 lim— 2

X—3

2 4x+1
) Ilm(l_ 4x—3j

o lim -2

roa X2 —6X+8

2 1-3x
r) Ilm(l_ 2x+5j

x+l

0)
I «/3x -2

4 2x-3
olim (“ 4x+1]

JX+3-=-2
Jx -1

2 6x+1
limfi-52)

X—>0

6) Iirp

X2 —x-2

o) lim———2_°%
) Ilm\/4x+1—3

X—2

r) [im (4-3x)<a

X—1

0) |im(\/9x2 +4x—3x)

X—>0

54



1-cos6x
x—0 3X

. 2x*+5x-3
38.2) lim

s X2 +11x+6

. tg3x
) lem sin5x

. 2x*+3x-2

X—>—2

B) | 4x
le arctg2x

. (x=1y
40. — 7
2) I!Ep 4x* +x-5

. sin?2x
B [im——:

x—0 X

») [im(6-2x)<2

X—2

x? —25

&) lim——~_—2%°

)le_m«/ZX—l—C%
2

r) |im (7 -2x)«s

Xx—3

0) |im(2x—\/4x2 +3x)

X—0

o [im @x+3)

x—-1

o) i V1-x-2
xl—>r—r3] 4—\/1—5X

o) lim @x+5)x2

X—>—2

d
B 3agagax 41-60 HaliTh MPOM3BOTHBIC d—y, MOJIB3YsICh (hopMyIaMu
X

nuddepeHIpoBaHHUs.

3x-4

M.a)y=—
Vx®+3x-2
B) y=Inarcsiny1—x? ,

x+3

42.a) ym———,
Jx®-6x-9

B) y=Intgx?,

6) y=(3"">* - cos? 2x/’,

2—x?
r)y=1n? ,
)y= x® —6x

m) y=(2x +3)%
0) y= [2""'°tgx + 1n(1+ x? )]4 :

3x% +2
x3+2x '

r) y=In* n) y= (1+ oS X)X2
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2x

43a)y=ﬁ,
x°—-5x“+3

B) y=art 2x+1

Y= 92x—1’

3x

44 a) y=————— ,0) y=
Nxd—4x® +1

B) y=Inarctgv/x—1,

4x

45. a) y= ———,
Nxd45x% -2

B) Fe arctgzx/2x—1

4x +1

O e
B) y=arcsiny/1—4x? ,

2x—3

AR sy
B) y=Insin (2*2 )

3x-8

48. a) y=—n"S
Jx2+3x-4

arcsinv/1-x
B) y=¢ ,

3X+2

49.a) y=—2F2
X2 +3x+1

6) y=(3* +sin?3x/’,

I[) y:(X3 4 2)sinx

. 4
(2"’““'” + arccos x) ,

2x2 -2

T

r) y=In3
6) y= (5t92x _ X2)3,

) y=(arcsin x)ﬁ

6) y=(aw + Jx

3-x?

ok’ ) y=(x +sin x)*

r) y=In®

0) y=(3"’erIgZX - In(1+ 4x? ))4

4-3x?
r) y=In" , 1) y=(tg2x)¢**
) y=In® o ) y=(tg2x)
6) y=(2"* +sin? xJ |
5-x° Jx
r)y=In*, | >——, m)y=(x +1)e
)y e )y=(x+1)

6) y=(29% —sec3x),
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24/x

B) y=arctg T-x

5x-2

50. a) y=—|
VX% +5x-1

B) y=e arctgm

2x—7

5l.a) y=———,
VX2 +8x—14

1
B) y=Inarccos —,
X

3x-4

52.2) ym———,
Vx2+9x—-6

B) y=Incos(e ),

5x+4

53.2) ym——
Vx?=5x-2

arctg3y x°-1
B) y=¢€ ,

3x-1

4. a) y= ———,
xP+9x-1

1
B) y=Inarccos —,

J2x

2X—-3

95.3) ym——,
*Vx®-8x+4

1
B) y=Inarcctg—,
X

2x+1

56. a) y= ———,
U3 +6x+1

r)y=|n4 2)(—_36,

x? —4x +

6) y=(3°°SZX +C0s? x)4,
y=in. |24
X2 +8x-10"
6) 3:(5“92* +cosec2x)3,

4x% -1
4x% +1

r) y=In®

3
)

6) y= (55‘”2 X —cos 2x)

x3—2

F _In3 ]
)y= x3+2

,6) F(Zarcsinx . ll_ X2 )S ’

3x* -2
3x% +2

r) y=In?

6) y=[3""9 +Inft+ax? [,

3x? -4
3x*+4

r) y=In

6) y=(4°> —tg2x),

4
X" -3
F y_|n4 ]
) x* +3

3
)

6) y= (Stgzx +sec’ x)
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) y=(1+ 1)
X

n) y= (arcsin Vx )2&

)COS 2X

) y=(tg2x

2 )arcsin X

Il)y=(1—x

)sin4x

1) y=(ctg4x

1) y=(sin 2x)***

7 y=(x¢ +1)"



B) y=e arccjsy1-x? , r) y=In 3 /2); +§]I- ’ 1) F(COSZX)@ZX

57.a)y=—X*+3 6) y=(2== % — 1—x],

s X —ax—1

2x% -3

B) y=Intge %, r) y=In* , m) y=(ctgx )™ *
) y=Intg )yt ) y=(ctgx)
5x -6 2 . 3
58.2)y=— 2 2 6) y=(3"* 4 Insinx/ ,
VX +5x-2 ( )
2x? +1 1Y
B _earcctg\/m’ r _|n3 , n) y= \/;4__
) y= ) y= 1 ) y= N
2 3
59. a) y:X—_'_S’ 6) y=(4al’CCOSZX _ [1_4)(2 )3’
Vx* +2x
8) y=Inarcsin 2 r) 1-#° 1) y=(ctgx )™
- T - ’ - X
T Yo y=(cg
x* -10 4
60. a) y= ———, 6) y=(62"°"** +arcctg3x) ,
vx* —8x ( )
1 10 -3x?
B) y=Intg—, r) y=In® , =(x+Inx)"*
) y-intg— ) " 10x ) y=( )
B 3agauax 61-80 HaiiTu HeolpeeIeHHbIC HHTETPAJIBL.
2414 7 2
61.a)j S +2 x+3 X, 6).[ X7 , B)J.6X23.I'Ct92XdX
(x=D(x" +4x+13) A= x?

2x +9x3 +3x% + 27

dx
62. a dx , 6 , xIn(x? + 2)dx
)-[ x* +6x° +9x )'[(9+x2)«/9+x2 B)-[ ( )
7x® + 40x - 96 dx
63. a dx, 0) | ————, x% cos 4xdx
) J-2x4 +5x3 —12x? ) J-XJXZ _16 ®) I

4x* —4x% + X2 +5 NJ1-x?
64. a dx, o dx, B) |arccos4xdx
)-[ 4%% + 4X% + 5% )-[ x? )I
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65.

66.

67. a)

68.

69.

70. a

71.a

72.a

73.

74. a)

75.a

76. a

77

78

2) J~ X+2 dx
(2x +3)(x +1)?

)

3x3 +4x

) I(><—2)2(x2+4)

I 5dx
X% +2x%5x

4_
a) J.X3—2dx,
X+ X

dx
2 I(2x—1)(8x2 —4x+1)’

34dx
) J.(x—2)(x2—2x+17)'

)J~ x> +5

— —— dx,
2x% —x* —10x

) J~ 20dx
(X+4)(X* +4x+20)

2) J' 3x22— 2 dx
(x+3)(2x° —3x—-2)

)

2x4 +8x3 +9x% + 4
) |

dx,
X3 +4%% + 4x

) J‘ 9xdx
(x=5)(x* +2x+10) '

)J' 4x -3 dX,

x(2x-3)°

2dx

Sl o

2x%+4

-9) j(x—4)(x+2)2 .

B) j(xz +1)sin xdx

dx
R ot
6)]“’(2

_4dx,
X

B) je’xsin xdx

x2dx

0 ,
: I(Q—xz)\/Q—xz

B) I arccos 3xdx

dx 3
6) Im, B) IXzest
x3dx

o ,
) J(4—x2)\/4—x2

B) J. e 2*cos xdx

dx ) X
0) | ————, X cos—dx
R 0 pleos,
x-1 dx
6) [-———dx, B [—
4x* —4x+3 1+sinx
4x+5 dx
6) I dX, B) J—G
V11-20x — 4x° sin”x
6Xx—5 sin®x
0) | ——adx, ——dx
) '[\/9x2+6x—2 & Icosz
6) J‘ 2x-1 dx, B) jctg“xdx
V5 +12x —9x?
6)I X+2 g, B) _[16sin4xcos4 xdx
VAX? +12x+7
6)I 3x-4 dx. B IL
V21+12x —9x° 4 —-5cos
0) J S+l dx, B) Icos“xsin?’xdx
VX2 —12x 45
&) [-—=>_d tg*xd
et ]
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79, a)f 5dx 6)_[ X+3 B)J- dx

L —dxl -
(X+1)(2x* + 2x+5) X2 —x+1 3sinx+4cosx+5
2x° —2x* +4 2X+3 cos® xdx
80.a) | ————dx, 0) | ———0dx, B) | ———
)J. x* +4x° )I«/Y—Gx—xz I sin® x

Hnouesuodyanvnoe oomauinee 3ad0anue no pazoeny «nemenmosl meopuu 6epoaAmHocment
U Mamemamuyeckoi CmamucmuKu»

B 3agauax 81- 85 ucnons3oBate ¢popmyny bepuymim 1iis onpeneneHus: BeposTHOCTEH
MOSIBJIICHUSI COOBITHS MPU TOBTOPEHUU UCIIBITAHUH.

81. BexoxecTh ceMsiH JaHHOTO pacTeHus cocrapisier 90%. Halitu BepoaTHOCTB TOTO, YTO
13 YETHIPEX MOCETHHBIX CEMSIH B30MAYT: a) TpH; 0) HE MEHEee TPeX.

82. B xJ1omKe 4ncio ATMHHBIX BOJIOKOH cocTaBiisieT 80%. KakoBa BepOSATHOCTh TOTO, UTO
Cpenu B3ATHIX HayJady 5 BOJIOKOH JUIMHHBIX OKaXXETCs: a) TpH; 0) He OoJiee IBYX.

83. IIpuHuMast BEepOSTHOCTh POXKICHHS MATbUMKA M IEBOYKH OJMHAKOBBIMU, HANTH
BEPOSITHOCTH TOTO, YTO CPeAN 6 HOBOPOXKJCHHBIX: a) MAIbUYMKa; 0) HE 00JIee IBYX I€BOYEK.

84. B HexkoTopoM BojioemMe Kapiibl cocTaBisitoT 80%. HaiiTu BEpoSTHOCTH TOTO, UTO U3 5
BBUIOBJICHHBIX B 3TOM BOJI0OEME PhIO OKakeTcs: a) 4 kapna; 0) He MeHee 4 KapIoB.

85. IIpubop cocrout u3 4 y3moB. BeposTHOCTh 6€30TKa3HOM pabOTHI B TEUEHHUE CMEHBI
JUISL Kaka0ro y3ia paBHa 0,8. Y31kl BEIXOAST U3 CTPOSI HE3aBUCUMO OJUH OT pyroro. Haitu
BEPOSITHOCTH TOTO, UTO 32 CMEHY OTKaXyT: a) 2 y31a; 0) He MeHee 2 y3JI0B.

B 3agagax 86-90 ucnonws3zoBathk acumnroTuueckyto Gopmyiry [lyaccona nist onpeneneHus
BEPOSTHOCTEW MOSBICHHS COOBITUS IPU IIOBTOPEHUU UCTIBITAHUH.

86. Cemena comepxart 0,1% copuskoB. KakoBa BeposiTHOCTh IpH ciIy4yaitHOM oTOOpe
2000 cemsiH OOHAPYKHUTH 5 CEMSIH COPHSKOB?

87. BeposiTHOCTh MOsIBICHUST OpakoBaHHOM neTanu paBHa 0,008. Haiitu BeposiTHOCTH
toro, uro u3 500 ciaydaitHO 0TOOpaHHBIX JeTanell OKaxeTcs 3 OpaKOBaHHBIX.

88. YcrpotictBo coctout 3 1000 anemMeHTOB, pabOTarONIMX HE3aBUCUMO OJIMH OT
napyroro. BeposTHOCTB 0TKa3a J1t000ro 3yeMenTa B TedeHue yaca pasia 0,002. Haiitu
BEPOATHOCTH TOTO, YTO 3a YacC OTKaXyT 4 3JIeMeHTa.

89. Kuura nznana tupaxom B 50 000 sx3eMIuisipoB. BeposTHOCTB TOTO, YTO B KHUTE
umeercs nepext opourropoBku pasHa 0,0001. Haiitu BeposTHOCTB TOT0, YTO TUPAXK COAEPIKUT 5
HENPaBWJIbHO COPOLIIOPOBAHHBIX KHHUT.

90. BeposiTHOCTB BBKHBAHUSA OAKTEPHIA MTOCIIE painoaKTUBHOTO 00mydenus pasHa 0,004.
Haiit BeposiTHOCTB TOTO, UTO 1ocie o0nydenus u3 500 GakTepuii octaHeTcs: HE MeHee 3
OaKTepHii.

B 3agagax 91-100 gaHo, 94TO Ha TPAaKTOPHOM 3aBOJI€ PaOOUYNI 32 CMEHY U3TOTOBJISIET N
neraneid. BeposTHOCTh TOro, 4TO JeTajh OKaXETCs IIepBOro copTa paBHap. KakoBa BEpOsSTHOCTb,
YTO JeTajeil mepBoro copra Oyaer m mTyk.

91. n=400, p=0,8, m=330.

92. n=400, p=0,9, m=372.

93. n=300, p=0,75, m=240.

94. n=600, p=0,6, m=375.

95. n=625, p=0,64, m=370.

96. n=192, p=0,75, m=150.

97.n=225, p=0,8, m=165.

98. n=100, p=0,9, m=96.
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99. n=150, p=0,6, m=75.
100. n=625, p=0,8, m=510.

B 3agagax 101- 120 3agan 3akoH pacnpeneneHus ciaydaiiHol BeaudrHbl X (B IepBOit
CTpOKE TaOJUIIBI JaHBI BO3MOXKHBIC 3HAUCHHSI BEJIMUMHBI X, @ BO BTOPOW CTPOKE YKa3aHBbI
BEPOSITHOCTH ) 9TUX BO3MOKHBIX 3HAYCHUH ).

Haiitu: 1) maremaTtuueckoe oxxuaanue M(X); 2) nucniepcuto D(X); 3) cpennee
KBaJIpAaTHYECKOE OTKIIOHEHUE O .

101. X 23 25 28 29
p 03 02 04 01
102. X 17 21 25 27
p 02 04 03 01
103. X 24 26 28 30
p 02 02 05 01
104. X 12 16 19 21
p 01 05 03 01
105. X 25 27 30 32
p 02 04 03 01
106. X 30 32 35 40
p 01 05 02 02
107. X 12 14 16 20
p 01 02 05 02
108. X 21 25 28 31
p 01 04 02 03
109. X 60 64 67 70
p 01 03 04 02
110. X 45 47 50 52
p 02 04 03 01
111. X 46 49 o1 55
p 02 03 01 04
112. X 18 22 23 26
p 02 03 04 01
113. X 78 80 84 85
p 02 03 01 04
114. X 37 41 43 45
p 02 01 05 02
115. X 25 28 30 33
p 01 02 04 03
116. X 56 58 60 64
p 02 03 04 01
117. X 31 34 37 40
p 03 05 01 01
118. X 17 20 23 27
p 01 04 03 02
119. X 28 32 34 36
p 01 02 02 05
X

120. 35 39 42 46
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p 01 03 02 04

4.2 Ilpoueaypa v OLleHOYHbIE CPeICTBA LISl POBeeHHs MPOMEKYTOYHOI aTTecTaluuu
42.1 3auer

3ayer sBusercs (GOpPMON OLEHKM KadyecTBAa OCBOCHHUS OOYYalOIIUMCS OCHOBHOM
npodecCHOHAIbHON 00pa30BaTeIbHON MPOrpaMMBbl TIO pasziesaM AUCHUIUTMHBL [lo pe3ynpratam
3ayeTa 00y4aromeMycs BbICTABIISIETCS] OLEHKA «3aYTEHO» WU «HE 3aU4TEHO.

3aueT NPOBOAUTCA MO OKOHYAHMM YTEHHS JIEKIUA W BBIMNOJHEHHS J1aOOPaTOPHBIX
3aHATHA. 3a4eT MPUHUMAETCS MPENoJaBaTeieM, MPOBOAMBIIMM JaOOpaTOPHEBIC 3aHATHS, WU
YUTAIOMIUM JIEKIIUHU [0 JaHHOW JHUCUUIUIMHE. B ciiydae OoTCyTCTBHS BEQyLIEro mpernojaBaTeis
3a4eT MPUHUMAETCs MperoiaBaTesieM, Ha3HAYeHHBIM PAaCHOPSDKEHUEM 3aBeyIoNero Kadenapou.
C paspemienust 3aBenyroniero kadenpoil Ha 3adeTe MOXKET MPUCYTCTBOBATh IpErnojaBaTellb
Kadenpsl, MPUBICYCHHBIH IS TOMOIIX B IPUEME 3a4eTa.

[IpucyrcTBHEe Ha 3adere MmpemnojaBareneil ¢ apyrux kadeap 0e3 COOTBETCTBYIOIIETO
pacropsKeHHs PEeKTopa, MPOPEKTopa Mo yueOHOH M BOCHUTATENBHOMPAOOTE MIIM 3aMECTUTENS
JTUPEKTOPA MHCTUTYTA TI0 YYeOHOU paboTeHe JOMmyCcKaeTCsl.

®opma npoBeneHHs 3avera (YCTHBIH OMpPOC, TECTUPOBAHME) ompenaessercs kadenpoil u
JIOBOJUTCS J10 CBeJIeHUsI 00y4JaloIInXCcsl B HaUajie ceMecTpa.

JUia mpoBeAeHMsI 3aueTa BEAYLIUH MPENoJaBaTe/lb HAaKaHYHE IOJy4aeT B CEKpeTapuare
JTUPEKTOpaTa3aueTHO-9K3aMEHAIIMOHHYIO BEIOMOCTh, KOTOpas BO3BpAIllaeTCsi B CEKpeTapuaT
110CJIE OKOHYaHUsI MEPOIIPUATHUS B AEHD ITPOBEJICHUS 3a4€Ta UM YTPOM CIEAYIOLIEro AHS.

OOyuaromuecs IpH sIBKE Ha 3a4eT 00s13aHbI UMETh MPHU ce0€ 3aUETHYIO KHIKKY, KOTOPYIO
OHM NPEABABIISAIOT IPENOAABATEIIIO.

Bo Bpems 3auera oOydwarommecs MOTYT TIOJIb30BAaTbCA, C pa3pelieHUs BEAYIIETO
IpernojiaBaTessi, CIPaBOYHOW W HOPMATHBHON JMTEpaTypod, MAPYTUMH TOCOOMSMH H
TEXHUYECKUMHU CPEJICTBAMHU.

Bpems moArotoBku oTBeTa B yCTHOW (pOopMe MpH cAaye 3adera JOHKHO COCTaBIATH HE
MeHee 20 MUHYT (110 JKeJTaHUI0 00YJaroIIerocs OTBET MOKET ObITh JOCPOYHBIM). Bpemst oTBeTa -
He Oonee 10 MUHYT.

[IpenogaBaTento MpenoOCTaBIseTCS MPaBO 3aJaBaTh OOYYArOMIMMCS JOMOJIHUTEIbHbBIE
BOIIPOCHI B paMKax MpOrpamMMbl JUCHUTLIAHBI.

KauecTBeHHas olleHKa «3aU4TE€HO», BHECEHHAs B 3a4€THO-7K3aMEHAIIMOHHYIO BEZJOMOCTh U
SIBJIIETCSL PE3YJIBTATOM YCIIEIIHOIO YCBOCHMSI MaTepHaa.

Pesynprar 3ayera B 3a4€THO-DK3aMEHAIMOHHYIO BEJIOMOCTHBBICTABISETCS B JCHD
NPOBEICHUS 3aueTa B NPUCYTCTBUM camoro oOywaromerocs. IlpermonaBatenu HecyT
MEPCOHAIBbHYI0 OTBETCTBEHHOCTh 32 CBOEBPEMEHHOCTb M TOYHOCTb BHECEHHS 3amuceil o
pe3ysbTarax MpoMeKyTOYHON aTTeCTallil B 3a4€THO-3K3aMEHALIMOHHYIO BEJOMOCTb.

Ecnu olyuaromiuiics sBUICS Ha 3a4eT U OTKA3aJcs OT MPOXOXKACHUS aTTeCTallul B CBA3U
C HEINOATOTOBJIEHHOCTBIO, TO B 3aUETHO-IK3aMEHALIMOHHYIO BEJOMOCTb €MY BBICTaBIISIETCA
OLICHKA «HE 3aYTEHO.

HesBka Ha 3aueT oTMeuaeTcs B 3a4€THO-DK3aMEHAIL[MOHHON BEJIOMOCTH CJIOBAMU «HE
SIBUJICS.

Hapymienune JTUCHUTLITUHBI, CIIMCBIBAHUE, HCIOJIb30BAHUE 00y4aromuMucs
HEpa3peUICHHBIX  TEYaTHBIX W  PYKONUCHBIX  MaTepHalioB, MOOWJIBHBIX  Tesie(hOHOB,
KOMMYHHKATOPOB, IUJIAHIIETHBIX KOMITBIOTEPOB, HOYTOYKOB M JIPYTHUX BHJOB JIHYHOU
KOMMYHUKAIlMOHHOW W KOMIBIOTEPHOM TEXHMKH BO BpeMsl 3ayera 3ampemieHo. B ciyuae
HapyILIEHHUs 3TOTr0 TpeOOBaHM NpenojaBaTeib 00s3aH yIaIUTh 00Y4aloLIEerocs U3 ayIuTOpHH U
MIPOCTaBUTH €MY B BEJJOMOCTH OLIEHKY «HE 3aYTEHO».
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OOyuaronmmcesi, He CAABIIUM 3a4€T B YCTAHOBJICHHBIE CPOKH 110 YBAXKUTEIBHON MPUYNHE,
UHAMBUAYaJIbHbIE CPOKM TIPOBEACHMSI 3aueTa OIpEAeNsSIOTCS 3aMECTUTENeM JUPEKTOopa
MHCTUTYTA 110 y4eOHOM pabore.

OOyuaromuecs, HUMEIONIME aKaJIeMUYECKYI0 3aJI0JDKEHHOCTh, CHAIOT 3a4eT B CPOKH,
ONpCaACIsICMBIC yHI/IBepCI/ITeTOM. I/IHq)OpMaI_II/IH O JIMKBHAAIIMKU 3aJ0JIZKCHHOCTH OTMCYACTCA B
9K3aMEHAIlHOHHOM JIUCTE.

JlonmyckaeTcsi ¢ pa3pelieHus 3aMeCTUTeNsl TUPEKTOpa MHCTUTYTA 1Mo yueOHOH pabote u
JIOCPOYHas c/laya 3a4eTa ¢ 3allMChI0 PE3yJIbTAaTOB B 9K3aMEHAIIMOHHBIH JTUCT.

I/IHBa.HI/II[I:I " Jinla € OrpaHu4YCHHBIMA BO3MOKHOCTAMHA 30POBbA MOT'YT CHaBAaTh 3a4YCThI
B CpPOKHM, YCTAaHOBJIECHHbIC WHIUBUAYalIbHbIM Y4e€OHbIM IUTaHOM. WHBamuapl © Juna ¢
OrpaHU4YCHHBIMHU BO3MOXHOCTAMU 3J0POBbs, HUMCIOIHWC HAPYHICHUSA OIOPHO-ABUIATCIBHOI'O
anmapara, JOMYCKaloTCsi Ha AaTTECTAllMOHHBIE HCIBITAHUS B COMPOBOXKICHUHM AaCCHUCTEHTOB-
COTIPOBOYKAAIOIINX.

[Ipouenypa npoBeaeHHs MPOMEKYTOYHON aTTECTALIMU JIJIsI OCOOBIX CITy4aeB U3JI0KEHA B
«[lonoxeHnn O TEKyIIEM KOHTPOJE YCIIEBAEMOCTH U IPOMEXKYTOYHOM aTTECTallUH
obygarontuxcst mo OITOIT 6akanaBpuara, cneruanuTeTa U Maructparyps» ®I'BOY BO HOxhHo-

VYpansckuii 'AY.
[[Ixana u KpuUTEpUN OIEHUBAHMSI YCTHOTO OTBETA OOYYAIOIIETOCS TPEJICTABICHBI B TAOIHIIE
Mxana Kpurepnu onennBanns

06yqafom1/n‘/ics{ IMOKa3bIBACT 3HAHHUC MPOrpaMMHOI'0 MaTc€puaia, YCBOCHUC OCHOBHOH H
HOHOHHHTCHLHOﬁ JINTEPATYyphI, peKOMeHZ[OBaHHOﬁ HpOl"paMMOﬁ JAUCHUIUIAHBI, YMCHUEC
NpaBUJIbHO IMPUMEHUTL YCBOCHHBIC 3HAHUA JIA OOBSICHEHHUS SBICHUN H nmpoueccos,
BJIaACCT HaBBIKAMH pa6OTLI C HU3MCPUTCIIbLHBIMU an/I6opaM1/1 ([lOHyCKaeTCﬂ HaJIM4yue
MaJIO3HAYUTEIbHEIX OIIHOOK WK HEAOCTATOYHO MOJIHOC PACKPBITHUC COACPIKAHUA BOIIpOCaA,

OHGHKa «3BavYTCHO»
WK OTrpCHIHOCTh HEMPUHIUIINAJIBHOT'O XapaKTepa B OTBETC Ha BOHpOCI)I).

HOHOHHHTCHBHHM YCIOBHUEM TIIOJTYUCHHA OLCHKH <«3a4TCHO» MOI'YT CTaThb XOPOMIWEC
TMOoKa3aTejin B XOJAC MPOBCACHUA TCKYIIETI'O KOHTPOJIA U CUCTEMATUYCCKASA aKTHBHAsA pa60Ta
Ha 3aHATHUAX

06yqafom1/n‘/ics{ II0OKa3bIBacT np06em,1 B 3HAHUAX, YMCHHAX U HaBbIKaxX MNPHUMCHCHUS
OHCHKa «HC 3a4YTCHO» | OCHOBHOT'O IIPpOrpaMMHOI0 Martc€puala, MIPUHIUIINAJIBHBIC OIIIHOKHU IIpu OTBETC Ha
BOIPOCHI

OneHouHbIE CpPeaCTBa

IlepeyeHn BONpPOCOB K 3a4eTy
1.ITonsitne mMatpuibl. Bunst MaTpu.
2.0npenenureny 2-ro ¥ TPETHEro MopsiIka.
3.CBolicTBa OIpeaeIuTeNeH.
4. MuHop. AnreOpanyeckoe J0IOJIHEHHE.
5.Cuctembl TMHEHHBIX ypaBHEHUH. OCHOBHBIC TTOHATHS.
6.Metox [Naycca ams pemeHuit cucTeM JIMHEHHBIX YpaBHEHUH.
7.Metox Kpamepa s pemeHnit cucTeM JTHHEHHBIX YpaBHCHHH.
8.ITonsarue obpaTHOIT MaTpuIsl. HaxoxmeHne oOpaTHONH MaTPHIIBL.
9. Perrenue cucreM TMHEHHBIX ypaBHEHNH METOIOM OOpaTHBIX MaTPHUIL.
10.ITonsrue Qynkiun. Odnacts onpeneneHus. [lpumepsr.
11.06nactb 3Hayenuii. CiocoObl 3aaanus QyHkiuu. [Ipumepsr.
12.OnemenrapHslie pyHKIMH U UX rpaduku. CBoiicTBa rpadukos.
13.CaoiictBa ¢ynkiuu. [Ipumeps.
14.ITonsiTue npeaesna B TOUke, 0ECKOHEYHO YJaJIeHHON TOYKeE.
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15.beckoHedHO Malbie (PYHKIIMM U UX CBOMCTBA.

16.beckoneuno Ooblie (HYHKIMKA U HX CBOMCTBA.

17. Teopema o mpeziesie CyMMBI, IPOM3BEICHUS, YACTHOTO M CTEIICHH.

18.TIpaBuna pacKpbITHS HEOTIPEACIEHHOCTEH.

19. Ilepsblii 3amMeyatesbHbIH npesaen. [Ipumeps.

20. Bropoii 3ameuarensHbli npeaen. [Ipumepsr.

21. Ionsitue npousBoaHoH. ['eomMeTpuueckuii 1 GU3MUECKUN CMBICI IPOU3BOTHOM.

22. OcHoBHBIE TIpaBuIIa UG PEPSHIIPOBAHHSI.

23. OcHoBHBIE popMyItbl quddhepeHInpoBaHUSL.

24, TlpousBoHasi cinoxHoi ¢pyHkumu. [Ipumeps.

25.CBs3b NPON3BOIHOM ¢ MOHOTOHHOCTHIO. [lOHATHE MakcuMyMa U MUHEMYMa (pyHKIHH.
26. MHTepBaNBI BRITYKIOCTH U BOTHYTOCTH Trpadrka (GyHKIIHIO.

27.Touxu nepern0da rpaduka Qyskun. Heodxommmoe yciioBue CymecTBOBaHIS TOUYEK Iepernda.
28.IlonsATHE QYHKINU HECKONBKUX NepeMeHHbIX. O0macTh onpenenenus. IIpumepsr.
29.YacTHbIe TPOU3BOAHBIE TIEPBOTO MOPsIIKa YYHKIINK HECKOJIBKUX IIEPEMECHHBIX.
30.YacTHbIe TPOU3BOAHBIE BTOPOTO MOPsAKA (HYHKIMH HECKOIBKHUX ITEPEMEHHBIX.
31.DkcTpeMyMbl QyHKINH IBYX NEPEMEHHBIX.

32 JIuddepenipanbapie ypaBHeHHs. Buipl.

33.Pemienne nuddepeHuaibHbIX ypaBHEHUH IEPBOTO NOPSIKA.

34.Perienue nuddepeHnraIbHbIX ypaBHEHHH BTOPOTO MOPSAKA.

35. [Nonsitue nepoodOpaznoi GpyHkimu. [Tpumepsr.

36. [TonsiTue HeonpeneneHHOro uHTerpana. CoiicTaa.

37. HermocpencTBeHHOE MHTETPUPOBAHUE B HEOTIPECTICHHOM HHTETpaile.

38.MeTtox HHTErpHUPOBAHKS 3aAMECHON TIEPEMEHHBIX B HEONIPEIEICHHOM HHTErpare.
39.MeTo1 HHTETrpUPOBAHHS IO YACTSAM B HEONPEICIICHHOM HHTETpaJIe.

40. INonsTre onpeneneHHoro uarerpaia. CpoiicTaa.

41. l'eoMeTprUECKHI CMBICI ONPEAEIEHHOT0 HHTETpaja.

42 HenocpeacTBEHHOE MHTEPHUPOBaHKE B ONPEIEICHHOM HHTErpae.

43.MeTo/ MHTETPUPOBAHUS 3aMEHOM NIEPEMEHHBIX B ONPE/ICJICHHOM HHTErpale.

44 MeTton MHTETPUPOBAHUS [0 YACTAM B ONPEICICHHOM HHTETpae.

45, TIpunoskeHre ONpeaeNIEHHOT0 HHTETpaia K BRIYUCICHUIO TIOMAAeH TUIOCKUX QUTyp.
46.ITousTHE COOBITHS, UCTIBITAHKS. [IOHATHE CITydaifHOro coobIThs. IIpuMeps.

47. Bunel ciydaitHeIx coObITHH. [Ipumepsl.

48. Kinaccuueckoe orpe/ielieHue BEPOSITHOCTH ClIy4aifHOro coObITHsl. CBOICTBA BEPOSITHOCTH.
49. TonsiTre OTHOCUTEIbHON YacTOThl. CTaTHCTHYECKOE OIIpe/ielieHne BepOsITHOCTH. CBOMCTBO yCTOHYMBOCTH.
50. IToHsiTHe cyMMBI cIy4aiiHbIX coOBbITHI. Teopema o BEpOsITHOCTH CyMMbI HECOBMECTHBIX COOBITHH.
51. INonHast rpynna coOBITHH.

52. TIpOTHUBOIOIOKHBIC COOBITHS.

53. BeposITHOCTD NOSIBIIEHHS XOTsI ObI OJJTHOTO COOBITHSI.

54. 3aBucuMBbIe COOBITHS. Y CIIOBHAS BEPOSTHOCTD. [IpuMepsI.

55. Teopema 0 BepOSTHOCTH MPOU3BEACHUS 3aBUCUMBIX COOBITHA.

56. JluckpeTHbIe CIyYaifHbIe BETMIHHEL.

57. HenpeprIBHBIE CITy4YaifHbIC BEJTHIMHEI.

58. 3akoH pacnpeneneHns. MHOTOYTOJIBHUK paclpeeIeHUs..

59. UncnoBble XapaKTEPUCTHKH IUCKPETHBIX CITyYaiHbIX BEJIMYHMH U UX CBOWCTBA.
60.HopmasbHbIi 3aKOH pacnpeesieHus: HePEpbIBHOW CITy4aifHOM BENUYMHbI.

—y2 _ _
61. HaiiTi npou3BoHYIO (QYHKIMN y(X) =X 3X 1
62. Haiitn npoussoanyto dyukuun V = COS(ZX - 3) _

2 X
63. HaiiTi npon3BoHYI0 QYHKIHN y =X -€

2
64. Haiitu yrioBoii ko3dduiimeHT KacaTenbHOW K Tpaduky (QyHKIHH y =X + 2X - 4 B TOYKE
XO = _l '
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65.

66.

67.

68
69

70.

71.

72.

73.

74.

75.

76.

77,

78.

79.

80.

81.

X+3

Haiiti nponsBoaHyto GyHKIMN )

Haiitu TOuKy MakcuMyMa QyHKIHH Y = 2X — X,

X2

Haiitu npousBoanyro ¢pyukmmu f(X) = €

. Haiitu npousBoanyio dyHkuun y = (x + 2)e™.
. Haittu npounssoanyro dynkrmu f(X) = Ln2x.

. Ix+1
Haiitu npenen )ICEI]O _ 3 _ 4x
x*-9
Haiitu npenen le_r;g 3()C i 3)
. SIn2X
lim——
x—0 5X

i 1—2x% +3x
Haiitu npeien X'_T@m.

Haittu npenen

1 2X
Haiitu npenen IX—LT 1+ g
. x*-25
Haiitu o LI m
Pee 55 2(x - 5)
-1 1 1 -3
Haii A= , B=
alTH CyMMy MaTpHUI] 0 4 > 5
-1 1 1
Haiitu npoussenenne Matpuiy A= 0 4 , B= >
o y [ 1 O] 2 [3 0 ]
afT pa3sHOCTh MaTpul A = b=
-2 4 1 -2
9 1
Bbr4uciuTh onpeaenuTesb 5 3
x+2y=-3
Pemmmth cucremy TUHEHHBIX YpaBHEHHM x4 2y 5
X =
4 0 1
BrrancnnTh onpeaenuTes 0 -1 0
3. 0 2
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X, +X, +X; =4
82.Pemuth cucTeMy TMHEHHBIX ypaBHEHUH { X; — Xg = -1
—X, +X;=0

83. HaiiTi HeonpeaeneHHbII HHTETpall I(4 sin X — cos X)dX

X
84. HaiiTi HeonpeeneHHbI HHTErpall Id—
VAx+1
85. Haiiti nepBoo6pasuyto amst pyrxmmu f (X) = § X" —x" ——

3

86.113 ypHbI, B KOTOpOil Haxomircst 5 OenblXx W § 4YEpHBIX MIApOB, BBIHUMAIOT Hayjnady ojuH miap. Haiitu
BEPOSATHOCTH TOTO, YTO ITOT IIAp OyAET OCNbIM.

87.JIBa crpenka MPOU3BOMAAT IO OJHOMY BEICTpENy. BeposSTHOCTM momamaHus B IEJb JUIA IIEPBOrO M BTOPOIO
ctpenkoB paBHa 0,8 u 0,4 coorBeTcTBeHHO. HailT BEpOSITHOCTH TOTO, YTO B IIEJIb MOMAIYT 00a CTpenKa.

88.3aK0H pacmpe/eneHus BEpOATHOCTEH CilydaiiHoN BeandnHbl X 3a1aH TabJIuLed, HallTH BeposTHOCT I,

X 2 5 8

P 01 | p, | 06

89. Jlan 3akoH pacrpezeicHUs] BEpOSTHOCTEH  JUCKPETHOW ciydaiiHOH BenmuuHbl X. Halitm 3HavyeHue a,
JUCIIEPCUIO U CPEeIHEE KBAIPATUUIECKOE OTKIIOHEHUE.

X 1 2 3 4

P 02 a 03 02
90. HaiiTit BEpOATHOCTH TOTO, YTO JHH POKIACHHS y ABYX CAYYaWHBIX JIOACH MPUIYTCS HA OJMH MECSII TOa.

TecToBbIE 321aHUS K 3a4YeTy
KpI/ITepI/II/I OILICHKHN OTBCTAa OOBOIATCA OO0 CBCACHUA 06yanOILII/IXC}I 10 Haydalia TGCTI/IpOBaHI/IH.
Pesynprar TecTupoBaHusi 00BABISIETCS 00YyYaIOIIEMYCsl HETIOCPEACTBEHHO TIOCIIE €ro CauH.

Hlkana Kpurepuu oueHuBaHuA
(% npaBUJIbLHBIX 0TBETOB)
OrieHKa 3a9TEHO 50-100
Or1eHKa HE3aUYTEHO Mmenee 50

Pa3nes DieMeHTHI THHEHHOH aJaredpbl
1. TpeyronbHas MaTpuila UMEET BUJI. ..

2 00 4 1 3 100
a)|0 3 0 6)|0 2 1 B)|0 1 0 r)
00 4 001 001
2. JlnaroHanpHasi MaTpULla UMEET BUL. ..
2 00 4 1 3 100
a)|0 3 0 6)|0 2 1 B)|0 1 0 r)
00 4 001 001
3 4

3. Onpenenurens paBeH...
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a) -10 6) 10 B) 2 r) 1

0 - 0 3
4. Jlanbl MaTpuIpl A = (2 ] uB= ( 1 ZJ . Torna marpuna A - B paBHa...

4
0 -4
D1 6

5) 0 -4 ) 0 2 ) 0 2
B T

3 2 1 2 3 4

5. Onpenenurens A

a 2
1 paBeH 0 Ipy OPaBHOM ...

a)8 6)0 B) 1 r)-8

6. Hanel matpuitel A, B u C pasmepa 2x3, 3x2, 3x3 coorBercTBeHHO. llocne ymHOXeHUs
MaTpHULbl Oy1yT UMETh pa3Mep...

a)[A-B]=3x3  0)[A-C]=2%3 B) [C-B]=3x2r)[B-A-C]=3x2

7. Ilpu yMHOXEHHUH IBYX MaTpPHIL TOJDKHO COOIOAATHCS YCIOBUE, UTO YUCIIO. . .

a) CTPOK MEPBOI MATPUIIHI PABHO YHUCITY CTOJIOIIOB BTOPOH MATPHIIBI

0) cTO01IOB MEepPBO MAaTPHUIIHI PABHO YHCITY CTOJIOIIOB BTOPOH MaTPHIIBI

B) CTOJIOILIOB TIEPBOI MATPHUIIBI PABHO YUCITY CTPOK BTOPO MaTPHIIBI

T') CTPOK MEPBOM MaTPHIIbl PABHO YHUCTY CTPOK BTOPOI MAaTpPHUIIBI

10

6 4
8.JlaHbI MaTPHIIBI AZ( 5] u B= [4 3] . Torma onpenenutens npousseneuus marpuil det(AB)

0
paBeH. ..
a)s 6)18 B0 1)l0
4 -5 4
9. O6patHas marpuna k Mmatpunie 4 =6 5—«a 12| He cylecTBYeT IpH 0, PABHOM. ..
1 3 2
(BBEIMTE OTBET)
1 1 1
10. Cuctema TuHEIHBIX ypaBHEHHH ¢ OCHOBHOM Matpuiieit A={1 0 —1| u BekTOpoM
0 -1 1
4
IIPaBbIX YacTEe b=|"1]| umeer BUI...
0]
X, + X, + X, =4 X, +X, =X, =4 X, —X, +X;, =4 3X, =
a) 4% —X;=-1 0) =X, +X;==-1 B) =X +X;=-1 T1)42X,=0
—X, +X;, =0 X, —X; =0 X, =X, =0 2%, =-1

11. Ecnu Bce 351eMEeHTBI ONPEAeIUTENS] BTOPOro MOPsiAKa YMHOKUTH Ha 4, TO HOBBIN
OTIpeAeTUTENb OyaeT OO0JIbIIE HCXOIHOTO ...

a) B YETHIPE paza

0) B IIIECTHAIIATh pa3

B) Ha YETHIPE

') Ha IIECTHA/IIATh
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4a+1 0 O

12. Ompepenurens | 0 -1 0/=0, npu a paBHOM...
0 0 2

a)-0,5 6) 0,5 B)-4 1)-0,25

1 0 3 0
13.  Jlansl maTtpunsl 4 = ,B = torga A-B pasHo....

-2 4 1 -2
2 0 -2 0 -2 0 -2 0

a)[_l 2] 6){_3 4] B)[—l 5] r)(—3 SJ
-3 5 7

14. HNana matpumia A= 6 -1 2| cymma ajj+ass paBHa...
8 -4 9

a) -3 0) 1 B) -1 r)-7
15. Onpenenurens ! 1‘ paBeH...

)23 6)8 8)-23 19

16.  Ecmu ( Xy, Vo ) - pEIICHHE CUCTEMbI JIMHEWHBIX YpaBHCHHI
x+2y=-3
3x+2y =5
TOTZIAa Xy — )’y PaBHO...
a)-0,5 0) 7,5 B) 0,5 r)-7,5
-1 1 1
17.  Ecmu A= , B= , Torga matpunia C = A - B umeer Buj. ..
O 4 2
0 1 8
o)1 8
) [EJ )@ 8) B) [SJ ) [J
k 4
18. Marpuna 4= [2 j HE UMeeT 0OpaTHOM, IPU K PAaBHOM...
a) 8 0) -8 B) 4 r) 2

19. Hanbr matpunel A, B u C pasmepa 4x2, 3x4 u 4x3 coorBercTBeHHO. [locie yMHOXEHHS
MaTpuIlbl OyyT UMETh pa3Mmep...
a) [A-B]=4x4  0)[B-A] =3x2 B)[C-B-A]=3x4 r)[C-B] =4x4

20. YpaBHeHHE NpsIMON UMEET BUJI. ..

X

D +y¥?=R'  6)y=kx+b B) y? = 2px r)—2+i:—2=1
a

21. YpaBHeHUE 3JUIMIICA UMEET BU. ..
2 2

X

X+’ =R’ 6)y=kx+b  B)y = 2px Nty =1
a

22. YpaBHeHure runepOoIpl UMEeT BU/I. ..
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2., 2_p2 _ X Y _ X Y _
a)x"+y =R 0)y=kx+b B)a—z—b—z—l F)a—2+b—2—1
23. YpaBHeHue napadoibl UMEeT BUI. ..
2 2
X
X+ =R G)y=ka+b B) Y? = 2px Nty =1
a
24. YpaBHEHHUE OKPYKHOCTH UMEET BUI. ..
2 2
X
ax+y =R 6)y=kx+b B) y? = 2px r)—2+i)}—2=1
a
25. YpaBHeHUE NpsMOil, IPOXOALIEH uepes 1Be JaHHbIE TOUKU, UMEET BU/I. ..
a) Ax + By + C =0 6) — L -2 h
Xo=X Vo™ N
B)y=kx+Db r)y—-yi=k(X—=xj)
26. Obmiee ypaBHEHHE MIPSMON UMEET BUI. ..
a) Ax + By + C =0 6) — L -2 h
Xo=Xp Vo™ N
B)y=kx+Db r)y—-yi=k(X-Xxj)
27. YcnoBue NapajielbHOCTH NPSMBIX. . .
1 1
a)kl-k2=0 6)k1:k2 B)k1=+— F)klz——
k2 k2
28. YcnoBue nepneHANKYIIPHOCTH NPSMBIX. . .
1 1
a)kl-k2=0 6)k1:k2 B)k1=+— F)klz——
kZ k2
29. Eciu g =(4;2,-2) u b=(-3). Toraa ckansipHOE IPOU3BEACHUE gB paBHo. ..
a) -4 0) -3 B)2 1)0
30. Yrnosoit koahdunueHT npsmoii 15X + 3y + 8 = 0 paBeH ...
a)-5 0)3 B) -15 r)5

31. Koopaunara Yo Touku A(S; Yo; 1), mpuHamiexarieit miockoctu 2X —Y + 92 — 15 =0, paBHa...
a)4 0) 7 B) 6 r)5

32. Jlansl Touku A(2; -3) u B(-4; 7). Torna abcuucca cepenunbl otpe3ka AB paBHa...

a)-5 0) 2 B) 1 r)-1

33. YruoBoit ko3 dumment npsimoit 28X+ 7y —4 =0 paseH...

a)4 0) -4 B) -28 r) 7
34. Paccrosiaue mexay toukamu B (-4; -1) u D (8; 8) paBHo...
a) 14 0) 21 B) 15 r) 16

35. Touka M (2,1) cepenuna otpe3ka. KoHlamu oTpes3ka sBISIOTCA TOUKH. . .
a) A(9,-7), B(—5.,9) 0) A(1,5), B(5,9)

B) A(—4,6), B(10,8) r) A(1, =7), B(5,9)

36. Ilpsamoii 2Xx—3y+6=0 mnpuHAMIECKUT TOUKA...

a) A(-3,2) 6) B(—6,—2) B) C(2,5) r) K(0,2)

37. llpamasi, neprneHauKyJIsipHas NpaMoil Y= —X+ 4, umeeT BUI. ..
a)y=2x—4 06)y=x+3 B)y=—4x-1 1)y=—X—4

38. Ilpsamas, napamienbHas npaMo y= —X+4, umeer BUL. ..

a)y=2x—4 ©6)y=x+3 B)y=—4x-1 T1)y=-X—4
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39. Bekropet 2 =(2,—1,4) u b =(—6, A ,—12) napaunenbHsbl, TOr1a KOOpIUHATA A paBHA ...

a) 4 6) 3 B) —2 r) 6
40. Bekropsl a=(4,6,—2) u b =(—1,3,\) nmepneHAUKYISpHBL, TOTJa KOOPJHHATA A PaBHA..
a) 5 06) —6 B) 7 r) =5

41. Touka A(4,5) TpUHAAICHKHUT MPSMOM, 3aJaHHONW YPAaBHEHUEM ...
a) 7x—3y+6=0 0)8x —4y —5=0 B)2Xx+3y—21=0 r)3X —4y +8=0
42. Bektopst a=(3, 2,—1) u b =(A,—8,4) napauienbHbl, TOTAa KOOpPJMHATA A paBHA...

a) 3 0) —12 B) 14 r) —2
43. Bekropsl a=(4, 2,—1) u b =(A,—8,4) nepneHUKYIAPHBI, TOrJa KOOpJHHATA A paBHA...
a) 5 0)7 B) 2 r) —6

44. Paccrosinue mexay Toukamu A(5;12) u B(-7;3) paBHo...

BBEIMTE OTBET

45. Ha nutockocTH BBe/ieHa MOJIIpHAas CUCTeMa KOOpIuHAT (p;¢). YpaBHEHHE (p2 = 16 3agaer Ha
3TOU IVIOCKOCTH. ..

a) J1Ba Jiyda

0) nyu

B) OKPYKHOCTb pajinyca 4 ¢ LIEHTPOM B IIOJIFOCE

') OKPYXXHOCTb pajauyca 16 ¢ HEHTpOM B MOIOCE

46. OO6mmM ypaBHEHHEM MPSIMON Ha IJIOCKOCTH SIBIISETCA. . .

ﬁ + l =1
a) 3 12 0) y=—4x+12 B) 4x+y-12=0 r) y—4=-4(x-12)
47.  JlnuHa oTpeska, oTcekaeMoro npsmoit 4x+7y-20=0 Ha ocu Ox, paBHa...

a6 6)5 820 1)7

y

48.  Ecnu ypaBHEHHUE JJUTUIICA UMEET BU/T o5 + % =1, To nyMHA ero OOJIbIIEH TTOIYOCH
paBHa...

a)36 0)25 B)5 1)6

49.  Jans Toukn A(2;3) u B(-6;5), Torma koopauHaThl cepearHbI 0Tpe3ka AB paBHHI. . .
a) (-4;8) 6) (-2;8) B (41 1)(-2;4)

50.  VYpaBHeHwue nmapaboyibl CHMMETPUYHOW OTHOCUTEIIBHO OCH OPAMHAT, BETBU KOTOPO

HarpaBJICHBI BHHU3, MMCCT BHU...

a)y=2px, 6)x’=2py By =-2px  1)x=-2py
951.  VYpaBHeHueM npsMoOH B OTpe3Kax SBISAETCH. ..

X y

1
a) y=—4x+12 0) 4x+y-12=0 B) 3+12 r) y—4=-4(x-12)

52.  VYpaBHEHHE OKPYKHOCTH UMEET BUT (x-2)°+ (y+5)2 =49. EE€ uentp umeer
KOOPJMHATHL. . .

a) (2;-5) 6) (2:5)  B)(-Z5) 1) (-2;-5)

53.  VYpaBHeHHe nmapaboibl CHMMETPUYHOU OTHOCUTEIIBHO OCH OpPAMHAT, BETBU KOTOPOH
HATPaBIICHBI BHU3, UMEET BH/I. ..

a) y=2px 0) X2 = 2py B) y2 = -2px T) X2 = -2py

54. laHo ypaBHEHHE rUIepOOIIBI 5x° - 4y2 = 20. JlnuHel €€ noIyoceil paBHBI. ..

a) \/§H2 0)S5u4 B)-4u 5 F)SI/I\/E
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Pa3gen DaeMeHTHI MATEMATHYECKOr0 aHAJIN3A
2

55 . 3nauenue npenena Lim
x5 2(X—5)

a)0 0)5 B) 10 T) o0
X+ x+4
56. 3naueHue npenpena lez—5 paBHoO. ..
X—»00 X _ X —

a)l 6)0 B) o0 r)3

paBHo. ..

/9 - X
57. lana yHkmus Yy = —4 . Torga, ee 00iacThiO ONIPEICICHUS SIBIISIETCS MHOXKECTBO. ..
X+

a) (-0; -4) U [9; +o0) 0) (-4; 9] B) (4; 9] r) (-4;9)
58. Ilepuoaudeckoii ssBNsieTCst GyHKITHSL. ...
a) f(x)=+x+1 B) f(x)=(x-1)°
— cod x—- 2% _1
0) f(x) _cos(x 3 J r) f(x)= o

2%
59. llpenen Lim(1+2ij paBEH...
X

X—00

a)e 6) e B) e r) e*
60. ®ynknus Y = f(X) Ha3pIBaeTCs YSTHOM [T BceX X M3 00JIACTH ONPEICICHUS, CCIIH. ..
a) f(2x) = f(x) 0) f(-x) = -f(x) B) f(xz) =1(x) r) f(-x) = f(x).

61. I'paduk HeueTHOHN PyHKIIMHM CUMMETPHYEH OTHOCUTEIBHO. . .

a) Havaja KOOpIMHAT 0) ocu abcrucc
B) OCU OpAMHAT r) 6uccextpucsl Il koopauHATHOTO yria.
2x°+6x-1
62. [Ipenen Lim X + 2X2 15 paBeH...
1 6
a) - g 0)3 B) 1 T) E

63. ®opmyiia BTOPOro 3aMe4aTeIbHOIO Mpeiena. . .

a) Lim(1+£j =1 6) Lim(l+%)le

x—0 X X—00

. 1Y _ 1)
B) le(lJ’;j =€ r) |_|m[1+;) =e

x—0 X—>00

64. Oynknus y = f(X) sBistercst yObIBarolieli Ha MHTEpBaje, €CJIM Ha ITOM MHTEPBAJIE. . .

a) f'(X)ZO 6) f'(X)>0
65. beckoHeuHO Manoii Ha3bIBaeTCS (PYHKIIHS, IPEAeT KOTOPOU PaBeH. ..
a)l 0) 0 B)oo 1)C

66. beckoneuHo 60bIION Ha3bIBaETCs (PYHKIHS, IPEesl KOTOPOl paBeH. ..
a) 1 6) 0 B)o T1)C
67. Ilpenen nocrossHHOM BennuuHbl C paBeH...
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a) 1 6) 0 B)oo 1)C
5x* —3X + 2

68. IIpexen Lim aBEH. ..
P x>» 3x% +X—9 P
2 5
a) oo 0)-3 B) —— r) —
) ) ) 9 ) 3
. 2_16
69. IIpenen Lim X paBeH. ..
x5 2(x—4)
a)0 0) 4,5 B) 8 T) oo
. tg4x
70. Ilpenen ——— paBeH...
pen IX@ i P
1 4
a) — 0) — B)0 2
) 1 ) T ) )

4

. 1\ x+
71. Ilpenen ||m(§j 1paBeH...

x—-1-0

a)0 0)1/3 B) 1 T) o

72.  UYwucno Toyek pa3pbiBa QyHKIHH Y = BHO...

(x=4)(x+4)
a) 0 6)2 B) 3 1
lim—;
73.  Ipemen **x" —1 pagen...
a) oo 6)0 B) 5 r) 1

. 1-2x%+3x
74, IIpenen lim —————- paBeH...
P 4 ke P
a) -2 6)% 80 1)
. sin2x
lim
75.  TIpemen *° SX  pagen...
2 1
a)l 0)— B) — r)0
) )5 ) 5 )
2
. -9
76.  IIpemen lim al paBeH. ..
3 3(x —3)

a) o 6) 0 B) 2 r) 6

77. [Ipenen lim fx+1

paBeH...
X—00 — —4x
-7 -7 -1
a)oo 0)— B) — r) —
) ) ) ) 3 ) 3 |
78.  Ilpenens lim, (l + %] , lim, (14 n)n, lim,_, ¥ Ha3BIBAIOT

COOTBETCTBEHHO:
a) BTOpPOH 3aMeyaTresIbHBIN IIpesied, BTOPOM 3aMeuaTeNbHbIN Npees, MEepPBbId 3aMeuaTeNIbHbII
npenen
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0) mepBbIi 3aMeuUaTeNbHBIN Tpees, MEepPBbIA 3aMeuaTeNbHBIN Ipeaes, BTOPOM 3amMeyaTeIbHbII
npenen

B) BTOPOM 3aMeuaTeNIbHbIN Npeell, IEpPBbIA 3aMeUaTeNIbHbIN peaes, IepBblid 3aMeyaTebHbIN
npenen

I') HEepBbII 3aMevaTeNbHbIN IpeAe, BTOPOM 3aMevaTeIbHbIN IIPeied, BTOPOH 3aMeuaTeNIbHbIN
npenen

79 . [IpousBonHas GyHKIUU Y = \/; +4x% -2 umeer BUII...

1 1

a) ——+2X B) 4X+—

24/x Jx
0) L+8x T) L +8x—-2

24/x 2/x

80. ITpou3sBogHas BTOPOTO Mopsiaka GyHKIIUK Y = SIN3X paBHa ...
a) 9cosx 0) 9sin3x B) 3C0SX r) -9sin3x

81. BepTukanbHoii acuMnToToi rpaguka GQyHKIUN Y = SIBJISIETCS TIpsiMal. . .

1
a)y=0 B) X= 5
0)y :—é r)x=3
82. IIpoussoanas npousseaeHus (X + 2)e* pasna ...
a) —e* - (x+1) B) €7 (e" +2x+x?)
0) e* r) e’ -(x+3)

83. Ipoussoauas pynkius f(X) = Ln2x pasHa...

2
X
84. Ipoussoauas Gpyukimu f(X) = € paBHa...

a) f'(x)=e2x 6) f'(x):ex

2

' 2 . 2
g T'(x)=2x-¢" n f'(x)=2¢"
85. Toukoii nepernba pyuxiun y = f(X) sBaseTcs Touka mpu mepexojie uepe3 KOTopyio. . .
a) f l(X) MeHSET 3HAK o) f ”(X) MeHSET 3HaK
B) f! (X) COXPAaHsET 3HAaK r) f ”(X) COXpaHs€eT 3HaK

86. BeprukanbpHOl acuMOTOTON Tpaduka GpyHKINH Y = SABIACTCS IpsIMad. ..

5 2
a = — X=——
VY= 3 B) 3
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6
0) Xx=—= =-3
) c r)y

87. Touka M(1;1) nns pyHKIUU Y = 2X — X2 SIBIISICTCS TOUKOIA. ..
a) mepernba 0) MakcMMyMa B) MHHUMyMa T) pa3pbiBa

88. [IponsBoiHast YaCTHOTO paBHa ...
2x+1 5
a) Lz 6) ——5 B) - Lz r) - 5
(x=2) (x=2) (x=2) X—2

89. 3aKOH JABIMKECHHUS MaTepUaNIbHOM Touku uMeeT Bua X (1) =5+t + 3t%, e x (t) — koopauHaTa
TOYKH B MOMeHT BpemenH t.Torna ckopocts npu t = 1 paBHa. ..
a)9 0)7 B)4 1)12
90.  IIpousBomHas BTOPOro mopsaka GyHKuuu Y = SiN 2X uMeeT BU. ..
a) 4cos X B) COS2X
6) 4sin 2x r) —4sin 2x
91. Vriosoii Ko3puIHEeHT KacaTenbHol K rpaduxy GyHkmun Y = X° +2X—4 B Touke X, =-1
paBeH...
a)-4 0)2 B) 0 r)-3
92. IpousBomuast yHKIMK Y = X° -€* mMeer BuU. ..
a) 2x-e* +x°-e*  6) 2x+e*  B) 2x-e* ) 2x-e*—x*-¢*
93. 3akOH OBWKEHHUS MaTepualibHOM Touku umeeT Bun X () =4 + 10t + e’
KOOpPJMHATA TOYKU B MOMEHT BpeMmeHu t.Torna ckopocts npu t = 7 paBHa. ..
a) 13 0) 75 B)9 1)ll
94. TlpousBoanas GpyHKIUE ) = COS(2X — 3) MeeT BHI. ..
a) y'=sin(2x-3), 6) y'=-sin(2x-13),
B) Yy =2sin(2x-3), 1)y =-2sin(2x-3)

', rae x (t) -

1
95. Haumensbiuee 3nauenue pynkuun f (X) = 3 x® —x% — 3 Ha oTpe3ke [-1;1] paBHO...

a) —% 0) —2 B) —% r)0

" 2
96. Bropast mpou3BoiHas y (x) byHKIAN y(x)=x"-3x-1 UMeeT BUJI. ..

ayy=1 6y=2 1BYy=3 1y=0

97. 3nauenne GpyHKIMU Y = A/ X B ToUke X, + AX MOXXHO BBIYHCIHTS 110 hopmye. ..

1
a) 1/X0 + AX :\/Z—f—WAX—FO(AX)

0

0) 4/ Xo + AX = /X, — > 1 AX + o(AX)
XO

B) 4/ Xo + AX = 4/X%, +%AX+O(AX)
XO

r) 4/ X, + AX = /X, —%Axﬁuo(Ax)
(0]

74



98. Ilpon3BoaHast cyMMBbI paBHa. ..

aju+v o)u'v+u'v B)U + V' r)u'v+uv'
99. Ilpon3BoaHasi MPOU3BEACHUS PaBHa. ..
aju+v o)u'v+u'v B)U + V' r)u'v+uv'
100. IIpon3BogHas 4aCTHOrO paBHa...
u'v+uv’ uv—-u'v u'v—uv’ u'v—uv’
a) ——, 0) B) r) —;
v v v

101. HeonpenenénHueplii HHTErpa _"(4x—9§/x_2 }ix paBeH...
a) 4+9Vx+¢6)2x2 —7xUx% +¢ B)AXZ+Wx+c  m2x2+7HUX% +¢

102. HeomnpenenéHHblii HHTETpa (———]dx paBeH...
e 20
5 3 5 6 5
a———5\/§+c 0 ———+c B r)———=+¢C
) v ) 253 ) \/_ ) 2 Tx
103. Heonpenen€Huuplii UHTETpal I (4(&X - )dx paBeH..
sin? x
a) e* —tgx+c 0) 4e” + 2ctgx + C B) 4ex—2 r)4e* +ctgx+c
sin x

104. Heonpenen€Hublii HHTErpal I x3/xdx paBeH. ..

2 4 4 4 1
a)gx X+C 0) X X+CB)T =+cr)

x\/_

105. Heonpenen€nuslii HHTErpa J C0S 3XdX paBeH...

a) 3sin3x+co0) %sin 3x+cB) sin3x+cr)3sinx+c
106. HeonpeaenéHHBIN HHTETpaIT J. e ¥ dx pasen...

a) -8 +c6) e®™+c  B) 8 +Cr)—%e‘8X +C

dx

107. Heonipenen€Huublid UHTETpall j c
cos? 5x

paBeH...

a)—tg5x+c 0)5tgx + ¢ B) 5tg5x +Ccr)tg5x +C

108. Heonpenenénueplii HHTErpa PaBeH...
J. Vax+1
1 1 Vax+1 NAx+1
Q) ———+C 0) ————=+CB) +Cr) -
8vV4x +1 8vV4x +1 4 2

109. Heomnpenenéuublii HHTETpa f\/; In xdx pages...

a) %x&lnx—gx&+06)§x xInx+c B)%\/;—\/;+C T) &Inx—%x X+C

110. Heonpeaenénuslii nHTErpa J X% In xdx paseH...
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X3 X3 X3 X3
a)XInX+C6)?InX+X+C B) ?InX-FC F) ?Inx—?-FC

111. HeompenenéuHubIii MHTETpa I(le“ +11§/x_3}1x paBeH...
a) 2x° +33%/x2 +¢6) 40x°* +8x&/x* + ¢ B)2x° + 8x4/X® + ¢ 1) 40x? +%%/x“

1 2
112. HeonpenenéHHbIH HHTETpa J(— ——sjdx paBeH...
X X
1 2 2 1
a) InX+—+¢c6) - Xx+—+cCB) InXx——+cr) Inx+—=+cC
) X’ ) 3x° ) 3x? ) x°

5 4
113. Heonpenenéuubiii uaTErpan (———jdx PaBeH...
I X Jx
D> % o522 el slxic Dot os/x+c
6x?  24/x 6x” X X X
114. Heonpeaen€HHbIA HHTETpa _[ (6X —1)dx paBeH...
a) 6 —X+c 6) 6 +CB) X6 +¢ 1) 6
In6 In6

115. HeomnpenenéHHublit HHTETpa J CoS4xdx pageH...

+X+C

a) 4c0SX+C 6) 4sinXx+cC B) 4sin4x+cC 1) %sin4x+c

116. Heonpenen€HHbIN HHTETPAT J e *dx paseH...

a) e +¢0)

! +C B) 3\/2X+1+Cr)i+c
VxZ+1 Vx

117. Heonpenené€uHublii HHTETpaT _[ /X In xdx paBeH...
a) x¥/xInx+cé6) %xi/?lnx—%i/x“ +C B) %W—%/x“ r) Inx+3/x*

118. Heonpenenéxuplii MHTErpain Isin x(x +1)dx paBes. ..
a)(x+1)cosx+¢ 6) xsinx+cB) (x+1)cosx —sinx+c r) —(x+1)cos x +sin x + ¢

119. Heonpenenénusplii HHTErpal J.x3\4/x5 dx paseH...

24 54 45/, 4 5/4
a)3X\/;+C6)4X\/;+CB)5x X e r) X i

2 21 24 2
120.HeonpeenéHHbI HHTErpa J-(GX2 + 73/ %? }1X PaBeH. ..
a)6x2 +3/x +¢ 6)12x+ 73/x + ¢ B)6X+%\5/X7 +cr) 2x° +5x3/x? +¢

o 3
121. Heonpenen€HuHuplii HHTETpaI J( \/_2 —7cos XJdX paBeH. ..
1-x
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. . 6 . . .
a)3arcsinx—7sinx+c 6) ——7sinx+cB)3arcsinx+7sinx+¢
X

3arcsin X+ 7cosx + ¢
122. HeonpenenéHHblit HHTETpa '[ sin 5xdx paBeH...

a) C0sb5Xx+c6)sin5x+c B)—5c0s5x+cC 1) —%cosSx +C
" . dx
123. Heomnpenen€Hublii MHTETpAI IT paBeH...
e

a) 7e* +¢c0) —%e” +cB) —7e”* +cCr) —%ex +C

123. HeonpenenéHHslil MHTETpA '[ paBeH...

sin? 3x

a)—%ct93x+c 6)§tg3x+c B) 3ctg3x +C r) 3ctgx +cC

124. Heonipenen€HHblid UHTETpall '[ % paBeH...
COoS X

a) ﬁtglix +¢0) tgllx +c B) 1ltgx+c r) 1lctgx +C

125. Heonpenen€Hublii HHTErpasl I dx paBeH...

3
V2x+1
3

+C€0) ———+C B) +cr) 3v2x+1l+c
Jx JT \/ﬁ

126.  HeonpenenéHuplii HHTErpa 133\/ 2X +1dx pasen...

a)R/(2x+1)" +c 6)%%/(2x+1)2 +CB) %%/(2x+1)4 +cr) R2x+1+c

127. Heomnpenen€HHbINH HHTETpAI IX5 In xdx paseH...

a) —=

5 6 6 6 6
a)x—lnx+x+c6)x—-1+c B)X—Inx—x—+c r)X—Inx+c
) 6 X 6 36 6
128. HeonpenenénHeplii HHTErpal J S _4 dx paBen
. © Ux
a > 4 +c0 > 2 X+C
6x°  24/x 6x”  x
129.  HeonpenenéHHbII UHTETpAT j% paBeH...
cos” 11x

a)l—lltgllx +c 0) tglix+cs) 1ltgx+cr) lictgx+c
130. Heonpenen€nuslii HHTErpa sz\s/;dx paBeH. ..

a) 3VX +¢6) %x3i/§+c B) 10x3/x + ¢ 1) %x?’ X +C
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131. HeonpenenéHHublii HHTErpa .[ (g — ijdx paBeH...
X" xyX
5 19 5 3 10 3 5
a)3x°+—=+C6) ————+4CB) ——+—+CT) ———+C
R e Y T T e e

132. HeonpenenéHHblit HHTETpa J-(4 sin X — cos X)dx paBeH...

a) 4COSX+SINX+C06) —4C0SX—SINX+C B) COSX+SINX+C 1) 4COSX—SINX+C
133. Heonpenen€uusiii uHTErpa I(X+3)COS XdX paBeH...

a) Xsinx+cosx+¢  6) sinx+(x+3)cosx+¢  B)(X+3)sinx+cosx+c r) sin X+
134. HeonpenenéHHBIIH HHTETpa '[ (12X5 +104/x° }1X DaBeH. ..

a) 2x° + 79Ux7 +¢ 6) 2x* +7UXP +¢ B) 2x° + TXYUx® +¢c 1) 12x* + Ux + ¢
135. Heomnpenen€Hubiii I/IHTeraJIISin 7XdX paBeH...

a)—%cos7x+c 0) COS7X+C B) 7COS7TX+Cr) SIN7X+C

N dx
136. Heomnpenen€uuslii MHTETpa J-— paBEH...
eSx

1 4 2
a +C 06) — +cB) 3&*+cr) — +C
)263X ) T ) )

3e3x

137. Heonipenen€Huublii UHTETpall '[ paBeH...

sin? 2x
1 1 1
a) —Etgx+c6) Ect92x+c B) —Ect92x+cr) —Cctgx+c

138. Heonpenen€uuslii HHTErpa J 6+/4x + 3dx paBeH. ..
2
+C I) ————+¢C

3 3
a) {(4x+3)’ +c 6) >VJ4x+3+¢C B) ————
( ) 2 2J4x +3 3VAxX+2

139. Heonpenenéuuslii nHTErpal J x® In xdx pases. ..

4 4 4 4
a) X——Inx+c6) 3x? -1+CB) Inx->+c¢ r) X nx-X4¢
4 X 4 4 16

140. Heonpenenéxuplii MHTErpai J- (x +1)cos- xdx paseH...

a) (L+x)sinx+c 6) (L+x)sin X +C0os X +CB) cosX + ¢ 1) — (L + X)COS X +Sin X + ¢

141. OOGmwuit naTerpan audQepeHnnanbHOro ypaBHEHHs dz = e “dx mmeer BH]I...
cos’y

a) ctgy=e"+C B) =e*+C
cosy

0) tgy=—e"+C r)tgy=e*+C

142 Jlano nuddepenumanbaoe ypaBuenue Y'+15y'+2y =0. Torma cooTBeTCTBYyIOIICE eMy
XapaKTEPUCTHUECKOE YPAaBHCHUE UMEET BH/I. ..

a) k? +15k —2=0 B) k? —15k -2=0
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6) 1+15k + 2k* =0 r) k? +15k +2=0.

143.Iopsmox auddepentmansroro ypasaenus 4y'"'—2y'= 3x” paseH...
a)4 B) 3
6)7 r) 2
144. Jlano nuddepenrmansaoe ypasaenue )" +3y'+ 2y =0, Toraa cooTBeTCTBYIOIIEE EMY
XapaKTePUCTHYECKOE YPaBHEHHE HMEET BHUI ...
1) k*=3k+2=0, 2)x*+3xk-2=0, 3)2°+3k+1=0, 4)x*+3k+2=0
145. JTano nuneitHoe ogHOpoaHOE AuddepenmuansHoe ypasaerne Y + Y — 2y = O, torna
ero o011ee peneHne nMeeT BUI. ..
1) ce®* +c,e*, 2)ce?+c,e*, 3)ce’*+c,e”, 4) ce**+c,e”
146. TIuddepentmansroe ypasHernue €0 yoX — x>dy = 0 B pe3ymbTaTe pasnencHus HepeMEHHBIX
CBOJIUTCS K YPABHEHHIO. . .

o W ) cosydx=xidy, 3) YK _gy g KW
X cos’y X x> cosy
147. O6mee pemrenne audbdepeHnnaTbHOro ypasaenns Y —5Yy + 6y = 0 umeer Bu. ..
1) y =e*(c,cos3x+c,sin3x), 2) y =e*(c, cos2x +c, sin2x),
3) y=ce ¥ +c,e, 4) y=c,e* +c,e”

148. JTano muddepenmuansaoe ypasaenne Y = (K +1)X?, toraa gynkius

y = X sBJIsIeTcs ero peleHneM TIpU K PABHOM. ..
1)1 2)0 3)2 4)3
149. lano nuddepennuanbaoe ypaBHeHue y'= 4, Toraa QyHKIUA y = 2¢X SBISETCS €ro

peLICHUEM, TIPH C PAaBHOM. ..
1)2 2)1 3)-3 4) 4

150. O6muwmii uaterpan quddepeHiaaIbHoro ypapaenus e’dy = o
X
1) y=Lnx+c, 2) ey:_—21+c, 3) e’ =Lnjx|+c, 4) e’ =x+c
X

2 3 oz oz

151. ana pyHKIMS ABYX HEpEeMEHHBIX Z = 5X°Y — 4y X, yacTHBIE IPOU3BOTHBIC 8_ u 5
X
PaBHBI. ..
a) 10xy —4y; 5x* —12y*x 6) 10y; —24yx B) 10x-12y*: 10y 1) —24yx; 10x—-12y°
152. Nana pyHKIMS IBYX MEPEMEHHBIX Z = —3X5y2 - 7x6y , YaCTHbIE IPOU3BOIHBIE 2_2 51 %
X
PaBHBI. ..
a) —30x*y —42x°; —60x°y® —210x"y 6) —156x*y? —42x°y; —6yx’> —7x°;
B) —30x*y —42x°:-6x° r) —60x°y? —210x*y ; —6x°
153. Jlana byHKUHs ABYX IepeMeHHBIX Z = —3X'Y +8Xy®, yacTHbIe MPOM3BOLHBIC % u %
X

paBHEL. ..
a) —12x° +24y°; 48yx 6) —36x°y; —3x* +24y°x

B) —12x°y +8y®; —3x* +24y*x 1) —36x°y; 48yx
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154. lana pyHKIUS 1BYX NEPEMEHHBIX Z = 8xy4 ~-7x° Y , 4aCTHBIC NPOU3BOAHBIC — U —

ox oy
PaBHBI. ...
a) —140x%y ; 96Yy°x 6) 32y° —35x*; 96Yy°x
B) —140x%y; 8y* —35x’y 1) 8y* —35x"y: 32y*x—7X°
155. Jlana byHKums aByx mepeMeHHbIX Z = —12Xy® —10X%y , 4acTHBIC IPOM3BOIHBIC % u %
X
paBHHI. ...
a) —12y°® —20xy; —36xy* —10x*> 6) —20y; —72xy
B) —36y° —20x; —72xy 1) —12y° —20xy; — 20y
156. lana QpyHKIHS ABYX HEPEMEHHBIX Z = OXY — 3y2x3 , YaCTHBIC IIPOU3BOJIHBIC % u %
X y
paBHBI. ...
a) 5x—6yx®;—6x% 6) 5y —9x°y?; 5x—6yx® B) —18xy*; —6x° T) 5-18yx*; —6X°
157. Nana GyHKIUS IBYX MIEPEMEHHBIX Z = 4x3y5 — 6xy1°, YacTHBIE POU3BOIHBIE % 51 %
X
PaBHBI. ...
a) 80x°y® —540xy®: 24xy° 6) 60x°y* —60y° :20x°y* —60xy’
B) 12x°y° —6y™ ; 20x3y* —60xy°® ) 24xy°®; 80x°y® —540xy°®
158. Jlana pyHKIMS 1BYX NEPEMEHHBIX Z = 7x° y —8x5y3 , YaCTHBIC IIPOU3BOJIHEIC ? u %
X y
paBHBI. ...
a) —48yx°; 7x° —24y*x® 6) 42x° —120x"y?; —48yx°
B) 210x*y—160x%y®; —48yx° r) 42x°e —40x*y?®; 7x® —24y°x°
159. Jlana byHKIus ABYX HepeMeHHbIX Z = —3X°y* —5X’Y , yacTHbIE MPOM3BOLHbBIC % u %
X
paBHHI. ...
a) —18x°y* —15x%y; —12y°x® —5x* 6) —90x*y* —30xy; —36y°x°
B) —72x°y® —15x?; —36y’x® r) —90x‘y* —30xy; —18x°y* —15x%y
160. Jlana byHKums 1ByX mepeMeHHbIX Z = —11x*y® — 2xy®, yacTHbIe TPON3BO/IHEIC ? " %
X y
paBHBI. ...
a) —44x°y® —2y®; —-56x*y* —10xy*  6) —-132x°y°; —290x"y® —40xy®;
B) —220x°y* —10y*; - 44x>y® —2y® 1) —220x%y* —10y*; —-132x°y®
2 2
161. Jlana pyHKuUHS ABYX MepeMeHHbIX Z = 5X°Y —4y°®X , yacTHbIE NPOM3BOIHBIC % U %
X

PaBHBI. ..

a) 10y ; —24yx 6) —24yx;10xy —4y B) 10y; 5x° —12y°x r) 10x—-12y*: — 24yx
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162. Jlana GbyHKuUHs ABYX IMepeMeHHBIX Z = —3X°Y° —7X°Y , 4acTHbIE IPOH3BOLHbBIC pvl u
X
’z
——, DaBHBL...

a) —15x*y? —42x°y; —6yx° - 7x> 6) —60x°y* —210x"y; —6x°
B) —6yx° —7x°%; —30x*y-42x> 1) —-60x’y* —210x"y; —30x"y —42x°

2 2

163. Jlana byHKuUHs ABYX IMepeMeHHBIX Z = —3X'Y +8Xy®, yacTHbIe MPOM3BOLHBIC % u %
paBHBHIL. ..
a) 48yx; —12x> +24y*  6) —12x’y +8y°®; —3x* +24y°*x
B) —36x°y; 48yx r) —36x%y;—12x% + 24y?

2 2
164. JTana byHKUHs ABYX MepeMEHHBIX Z = 8Xy* — 7X°Y, 4acTHBIC IPOU3BO/IHbIC % u %
paBHHIL. ..
a) 32y® —35x*; 8y’ —35x'y  6) 32y*x—7x°;-140x%y
B) 32y%—35x": 96y*x r) —140x°y ; 96y*x

2
165. Jlana byHKums AByX mepeMeHHbIX Z = —12Xy® —10X%y , 4acTHBIC IPOM3BOIHBIC a—f u
X
2

— DaBHBL...
a) —20y ;—72xy 6) —36xy’ —10x*; —72xy
B) —36y° —20x; —12y° —20xy 1) —72xy; —12y® —20xy

2 2
166. Jlana byHKLUHs ABYX MepeMeHHbIX Z = 5Xy —3y°X’, uacTHBIC MPOM3BOIHBIC % u %
paBHBI. ..
a) 5x—6yx®; —18xy>  6) —18xy*; —6x°
B) 5-18yx*; —-6x° 1) 5y—-9x’y?*; 5-18yx?

0’z 0%z
167. Nana GyHKIMS IBYX MIEPEMEHHBIX Z = 4x%y® —6xy", wacTHBIC ITPOU3BOJAHBIC o u W
PaBHBI. ..
a) 12x2y° —6y™: 20x%y* —60xy® 6) 60x*y* —60y°; 24xy°
B) 24xy°: 80x’y® —540xy® r) 20x3y* —60xy°; 24xy®

2 2

168. Jlana QyHKIHS JBYX mepeMeHHbIX Z = 7X°Y —8X°y®, uacTHbIe IpOU3BOIHbIC % u %
paBHBI. ..
a) 42x°e —40x*y® 7x° — 24y?x° 6)7x® —24y?x®. —48yx°

B) 42x° —120x"y* .42x°e —40x"y® r) 210x*y —160x°y®. —48yx°
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169. JTana byskums aByx mepemertbx Z = —3X°y* —5x°y, wacTHbIC MPOM3BOIHBIC pvel u o
X y
paBHEL. ..
a) —72x°y® -16x*; -36y°x° 6) —90x‘y* —30xy; —36y*x°
B) —18x°y* —15x°y; —12y°x® —5x* 1) —12y®x® —5x%; —90x*y* —30xy
2
170. JTana byHkuus aByx mepemenusix Z = —11x*y® — 2xy® , yactable mponsBoHbIe a—f u
X
0%z
——, DaBHBL...

a) —220x°y* —10y*; —290x*y® —40xy®*  6) —-220x°y* -10y*; —55x*y* —10xy*
B) —132x2y°®: —290x*y® — 40xy* r) —132x°y°; —44x3y° - 2y°

171. JTana byHKuUHs ABYX IepeMeHHBIX Z = 5X°Y —4y°X, cMelraHHas YacTHas MPOM3BOIHAS
0%z

oxoy

a) 5x> —12y°x 6) 10y B) — 24yX r) 10x —12y?

172. Jlana byHKuUus ABYX HepeMeHHbIX Z = —3X°y° — 7X°Yy , cMemaHHas JacTHas IPOM3BOLHAS
0%z

oxoy

a) —30x'y —42x> 6) —15x"y? —42x°y B) —6yx° —7x® 1) —60x%y* —210x"y

173. Jlana byHKuUus ABYX MepeMeHHBIX Z = —3X'Y +8Xy®, cMelanHas 9acTHas IPOU3BOIHAS
0%z

oxoy

a) —12x°y+8y®  6) —12x° +24y? B) —36X°y r) 48yx

174. JTana byHKuUus AByX mepeMeHHbIX Z = 8Xy* — 7X°y , cMelaHHast 9acTHAs IIPOU3BOHAS
0%z

oxoy

a) 8y* —35x'y  6) —140x%y B) 32y® —35x* 1) 96y°X

175. Jlana byHKums aByx mepeMeHHsix Z = —12xy° —10x%y , cMelraHHast 9acTHAS TIPOU3BOIHAS
0%z

oxoy

a) —36xy> —10x*> 6) —20y B) — 72Xy r) —36y° — 20X

176. Jlana byHKuus ABYX mepeMeHHbIX Z = 5Xy —3y°X®, cMemaHHas yacTHas POM3BOIHAS
0%z

oxoy

a) 5-18yx* 6) —6x°* B) —18xy* 1) 5Xx-6YyX°

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...

paBHa...
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177. lana byHkums aByx mepemernsix Z = 4x°y°® —6xy'°, cMemrannas yacTHas mpOM3BOIHAS

’z
oxdy paBHa...
a) 80x°y® —540xy°® 6) 60x*y* —60y° B) 24xy° r) 20x°y* — 60xy°

178. Jlana byHKuus AByX mepeMeHHbIX Z = 7X°Y —8X°y®, cMemaHHas yacTHast IPOM3BOIHAS
2

oxoy
a) 7x° —24y*x®>  6) 210x*y -160x°y® B) 42x° —120x"y’ r) —48yx°

179. Jlana byHKuus aByx mepeMeHHbIX Z = —3X°y* —5x°y , cMelranHas 9acTHas IIPOU3BOHAS
2

oxoy
a) —36y°x®  6) —90x*y* —30xy B) —12y°x® -5x° r) —72x°y® —15x°

180. Jlana byHKuus AByX mepeMeHHbIX Z = —11x*y° — 2Xy®, cMelanHas 9acTHAs IIPOU3BOHAS
2

oxoy
a) —220x°y* —10y* 6) —290x*y® —40xy® B) —132x*y°® 1) —55x*y* —10xy*

paBHa...

paBHa...

paBHa...

Pazgen JieMeHTHI TEOPUM BEPOSATHOCTEN M MATEMATHY€CKOH CTATUCTHKHU
181. BeposATHOCTH TOCTOBEPHOT'O COOBITHSI paBHaA. ..

a)0 0) 1 B) 0,1 ') MOXET OBITh JTFOOBIM YHCIIOM
182. BepoaTHOCTH HEBO3MOXKHOTO COOBITHSI PaBHA. ..
a)0 0) 1 B) 0,1 ') MOXET OBITh JTFOOBIM YHCIIOM

183. BeposSITHOCTB CITy4alilHOTO COOBITHSI YJOBIETBOPSET YCJIOBHIO. ...

a) oHa He MeHbIe 0 u He Oosbie 1 ©) MOXKET MPUHUMATH JII000E 3HAUEHNE

B) Bceryia crporo 6osbie 0 I') MO’KET IPUHUMATD 3HAYEHUs], MeHbLIE 0

184. JIBa cTpenka CTpesSItoT Mo MUIIEHU. BepoaTHOCTh onajjanus B 1eb y OJHOro cTpeinka 0,7;
y apyroro — 0,8. HaliTu BepoOSITHOCTB TOTO, UTO I€JIb OyIET MOpaXKeHa.

a) 0,8 6) 0,7 B) 0,96 r) 0,94

185. BeposTHOCTH yCIIEUTHOW CAaYu dK3aMeHa 10 MEePBOMY, BTOPOMY M TPEThEMY IpeaMeTaM y
JTAaHHOTO CTyJeHTa cooTBeTCcTBEeHHO paBHbI 0,6, 0,7 u 0,75. Torga, BEpOSITHOCTh TOrO, YTO OH

YCIICHIHO CAACT BCC 3K3aMCHbBI, paBHA...
2)0,315 6)2,625  B)0,275 r) 0, 435

186. BeposATHOCTB TOTO, YTO JTHU POKICHUS Y ABYX CIYYaWHBIX JIFOACH MPHUIYTCS HA OJMH MECSIT

roja, paBHa....
a)1/6 6) 1/12 B) 1/2 r) 1/3

187. W3 ypHBI, B KOTOpOH Haxomarcs S5 OenbIX U 8 YEpHBIX IIapOB, BHIHUMAIOT Hay/lady OJIMH
mrap. Torma BEposSTHOCTH TOTO, YTO ATOT Iap OyaeT OenbiM, paBHa. ..
5 5 5
a) — 0) 1 B) — r) —
) 12 ) ) 8 ) 13
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188. B nepBoii ypHe 3 6enbix U 7 yepHBIX mapoB. Bo Bropoii ypHe 6 OenbIXx U 4 4epHBIX HIapa.
13 Haynauy B34TOH ypHBI BBIHY/IN OJUH map. Toraa BEpOsSTHOCTH TOTO, YTO TOT IIap OKaKEeTCs
OenbIM, paBHa. ..

a) 0,15 0) 0,5 B) 0,9 r) 0,45

189. B ypue 4 u€pHbIX 1 6 6enbix mapoB. V3 ypHBI ciryuaiiHbIM 00pa3oM OepyT OJUH mIap.
BeposTHOCTB TOTO, YTO 3TOT IIAp OKAXKETCS YEPHBIM, PaBHA. ..

a) 0,6 6) 0,4 B) 1 r) 0,2
190. KonmaecTBO criocoOOB COCTABJICHUS CITUCKA U3 5 YEIOBEK PABHO. ..
a)l 6) 2 B) 120 )5

191. Y3 ypHBI, B KOTOPOI HaXoaATCs 5 O€NbIX U 7 4€PHBIX IIAPOB, BEIHUMAIOT Hayaqy OJHH
1ap, Tora BEpOSATHOCTh TOTO, UTO ATOT IIap OyAeT OenbIM, paBHa. ..
a)l 0) > B) > T) >
12 13 7

192. B nepBoii ypHe 3 6enbix u 7 u€pHbIX 1m1apoB. Bo BTopoit ypHe 5 6enbix u 15 4€pHBIX M1apoB.
W3 naynauy B34TON ypHBI BEIHYJIU OJUH 1Iap. Toraa BeposiTHOCTh TOTO, YTO 3TOT IIAp OKAXKETCS
OeJbIM, paBHa. ..
a) E 0) i B) E T) E

20 15 40 40
193. JIBa cTpenka mpou3BOISAT IO OJHOMY BhICTpeNy. BeposiTHOCTH momnagaHus B LeJb JJIs
MepBOro M BTOporo crpenkos paBHa 0,8 u 0,3 coorBeTcTBEeHHO. Toraa BepoATHOCTh TOTO, YTO B
ek TIonaayT 00a CTpernka, paBHa. ..
a) 0,5 6) 0,3 B) 0,29 r) 0,32
194. UrpanbHast KOCTh Opocaercst oauH pa3. Torna BeposITHOCTh TOTO, UTO Ha BEpXHEH TpaHu
BBINA/IET HE MEHEE MATH OYKOB, paBHa. ..
a) i 0) E B) i r) l

6 6 2 3
195. Crpaxyercst 1750 aBTOMOOMIIEH; CAUTACTCS, YTO KAKIBIA U3 HUX MOXKET MOMACTh B aBaAPUI0
¢ BeposATHOCTHIO 0,04./1714 BBIUUCICHUSI BEPOATHOCTH TOTO, YTO KOJIMYECTBO aBAPUM CPEIU BCEX
3aCTpaxOBaHHBIX aBTOMOOMIIEH mpeB3oiaET 80, cieayeT UCIoIb30BaTh:
a) mokanpHyto hopmyny Jlamiaca
0) hopmyra MoHOM BEPOSTHOCTH
B) MHTErpainbHyto hopmyny Jlamnaca

r) popmyny Ilyaccona

196. V13 reHepanbHON COBOKYITHOCTH M3BJICY€HA BBIOOpKaA 00BEMa N=50:
X; 1 2 3 4

n, 10 9 8 n,

Torma N, pageH...
a) 24 0)7 B) 50 r)23
197. 3akon pacnpesieJIeHUs: BEPOATHOCTEH CITy4aiHOM BENMYMHBI X UMEET BU]I, BEPOATHOCTD p,

paBHa...

X | 257 8

Plo1] p |06

a) 0,7 6) 0,3 B) 0 r) 0,5

198. MaTemaTnueckoe 0XKHAaHUE JUCKPETHOM Clly4ailHOW BEJIMYMHBI, 3a1aHHOM 3aKOHOM
pacnpesienieHus, paBHo. ..
[ x[2]5]8]

84



| P | 02]03]05|

a)s 0) 15 B) 5,9 r)l
199.Marematndeckoe OXMJaHHE AUCKPETHOM CydailHOW BeNWYMHBI X, 3aJaHHOH 3aKOHOM
pacnpeneNneHus
x |-1 |5
p 103 (0,7
paBHO...
a) 3,5 0)2 B) 3,8 r) 3,2

200. lan 3aKOH pacrpeieseHHus BepOITHOCTEH TUCKPETHOW CIy4alHOM BeMWYMHBI X, 3HAUCHHE
a pPaBHO...

X 1 2 3 4

P 02 a 03 02
a) -0,7 6) 0,2 B) 0,7 r) 0,3
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